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GENERAL PHYSICS. 


1, Densities and Compressibilities of Several Organic Liquids and 
Solutions, and the Polymerisation of Water. T. W. Richards and H, M. 
Chadwell. (Am. Chem. Soc., J. 47. pp. 2283-2302, Sept., 1925.)— 
Results are given of measurements of (1) densities of solutions of urethane, 
ether; alcohol, and methyl acetate in water and of urethane-in alcohol, 
ether, and benzene, and (2) compressibilities of solutions of methyl acetate 
and ether in water, and of pure methyl acetate and ether. The changes 
in volume occurring on formation of these solutions are explicable by 
reference to three causes: (1) The mutual affinity or attraction mani- 
fested by the liquids for one another in relation to the cohesive affinities 

the pure liquids ; (2) the effect of depolymerisation of one or both 

iquids and of solvation; (3) the effect of the several compressibilities 
of the cohering substances. An approximate estimate of the extent of 
polymerisation of pure water and of water containing dissolved urethane 
is made. The effect of a dissolved substance on the compressibility of 
the solution is shown to be dependent on the causes which determine 
density. H. P. 


2. Change of Weight of Metals wieder F. Brush. 
(Am, Phil. Soc., Proc.. 64. 1. pp. 36-50, 1925.)—-Cylindrical metal test 
pieces, machined from castings very slowly cooled, are fitted in a screw 
compression device and the whole counterbalanced by a similar device 
suspended from the other arm of a carefully shielded balance. Successive 
compressions are then applied to one specimen, and an increasing loss of 
weight is noted which is partially regained on release of pressure so long 
as the elastic limit of the material is not exceeded. For aluminium and 
some alloys the effect is pronounced, the loss being of the order of 1 in 
50,000. The author considers that corrections for buoyancy are, un- 
necessary, since the counterpoise is accurately of the same nature as the 
apparatus being weighed. The theory that the results are explained 
by the expulsion of occluded gases is considered untenable. = A. Wh. 


3. On Apparatus for Mechanical Differentiation, H. Cranz and 
H,. Harlen. (Zeits. Instrumentenk. 45. pp. 365-374, Aug., 1925.)— 
While suitable instruments have long been known for integration pur- 
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poses, progress has been retarded with respect to differentiation. Hele-_ 
Shaw has proposed the ratio of two mechanical velocities for measuring ~ 


differential coefficients and based an instrument upon this principle 
which is described at length in this paper. Reusch’s pioneering work 
and Wagener’s application of it are also discussed. All previous instru- 
ments, however, involve intricate constructions, and the present authors 
now describe a much more efficient mirror apparatus with fewer mechani- 
cal difficulties. The paper contains full details with ne diagrams, 
and should be consulted in its entirety... H. Ho. 


4. The Thermo-relay for vecording Small Rotations. W. J. H. 


Moll and H. C. Burger. (Phil. Mag. 50: pp. 624-626, Sept., 1925. 
Zeits. f. Physik, 34. 2-3. pp» 109-111,.1925.)—Rotations too small to be 
- recorded with a lamp and scale may be measured with the thermo-relay, 
the accuracy of this instrument being independent of the sharpness of 
the image. The light falls on a differential thermojunction composed 
of a strip of manganin between two strips of constantan, the elements 
being mounted in an evacuated glass tube. Small rotations of the mirror 
cause unequal heating of the junctions, and the galvanometer deflection 
produced is proportional to the rotation. A high degree of sensitivity is 
obtained, rotations of mirror sec. a measurable 
deflection, =~ A. W. L. 


5. Energy Transformations in an Unobstructed Air Current, in an 
Air Current containing a Dry Obstacle, and in an Air Current containing 
an Evaporating Surface; with Applications to an Aerodynamic Psychro- 
meter andto the Measurement of Atmospheric Humidity. G.P. Paine. 
(Nat. Acad. Sci., Proc. 11. pp. 555-562, Sept., 1925,)—-An investigation 
‘was conducted into turbulent air flow and evaporation in a wind channel 
designed for the purpose and then extended to a psychrometer designed 
‘to admit measurement of the volocity of the air. A summary of the 
mathematical analysis employed and of the experimental results obtained 
are given. Wick characteristics were examined and a psychrometric 
formula developed. Under the conditions prescribed a psychrometer 
was constructed and compared with the chemical hygrometer. An 
agreement within 1-3 % in the case of absolute — © and of 0-8 ze 


in the case of relative humidity were obtained. R.S.R 
6. Remarks on T. F. Connolly's Paper “‘ New Types of Levelling Instru- 
ments using Reversible Bubbles.” A. Fénnel. (Optical Soc., Trans. 


26. 3. pp. 194-196; Disc., 196-197, 1924-1925.)—In connection with 
Connolly's paper [see Abstruct 1348 (1924)] it is shown how an accurate 
test of reversible levels can be carried out in a simple manner. It is 
. also pointed out that levelling instruments with reversible levels have 
been constructed in Germany since 1875. | - AUTHOR. 


7. Vibrations of Two Pendulums connected by a Spring. V.N. Solo- 
vieff. (Phil. Mag. 50. pp. 612-618, Sept., 1925.)—Describes an apparatus 
for recording the motion of two pendulums connected by a spring, which 
represents an exact analogy with electrically-coupled circuits. Curves 


show the motion with pendulums of equal and unequal lengths and the’ 


effects of variation of the initial conditions. Damping, which is very 


small, ad thé mhaximutt coupling employed is about 60%. 
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Ball-and-Tube Flowmeter. J.-A. Ewing. (Roy: Sne. Rainbuegh, 
82 pp. 3808-321, 1924-1925.)\—An apparatus is: described con- 
‘a tapered glass tube holding one or more, steel spheres. which 
can be used to determine the rate of flow of a liquid through the, tube, 
It is'shown that the instability which sets in when the tue is -vertical, 
or nearly so, can be avoided best by sloping the tube at about 30°., The 


of coloured: liquid." The sustaining force for the sphere. is due to. two 

effects depen upon the density and viscosity of the liquid, and a 
Serie’ of tests\is described, using liquids of the same density but different 

viscosity, to deterthine the:relation of the two: forces. Applications of 

the apparatus in practice are explained. 


9. Os of the AW Ww. Friedrichs. 
techn. ‘Physik, 6.8. pp. 361-365, 1925.)*-This type of pump is often; un- 
certain in ‘its action, there being a tendency for the water te be suddenly 
sucked back.’ A mathematical theory of the action is developed, and it 
appears that for best working the ratio of the areas of exit and entry . 
tubes should be the pressure of the water supply in atmospheres. For 
an exit area somewhat less than double this, the suction vanishes, and 
the pump sucks back water, the same occurring if the supply pressure 

_ fluctuates "to less than half its normal value. Thus a pump designed to 
produce a blast by suction against a pressure practically atmospheric 
will not evacuate to a low pressure unless thé water is supplied at over 
2 atmos. pressure. The more thoroughly the jet is broken into spray, the 
better the suction. For this purpose an entry tube formed with a helical 
twist is ‘more efficient than a plain one. A divergent exit tube will also 


‘10. Some ' Physicat Properties (Volume, Conte pressibility, Viscosity) 
Water. D..B. Macleod. (Faraday Soc., Trans. 21. pp. 145-160, 
Aug., 1925.)}—The anomalies of water relating to volume, compressi- 
bility and ‘viscosity are explained from the assumption that in -water 
there are a number of bulky, associated molecules, and that the breaking 
up of these molecules consequent upon a rise of temperature or compres 

A. WwW. 


11. Determination of, the Absolute the Coefficient of 
of Water.. P. Leroux. (Ann. de Physique, 4. pp. 163-248, Sept.—Oct., 
1925.)—The viscosity of liquids has of late years become more and more 
important, both from the standpoint of pure science, especially in. con- 
nection with the theory of the liquid state, as well as.practically, in 
connection with lubricants. _From-both points of view, an absolute deter- 
mination of the viscosity of water is of great importance—the. majority 
of commercial viscometers only compare and do not measure viscosity. 
A critical survey of earlier researches shows that while the values obt ined 
by ariy one observer agree quite well (and relative values are probably 
trustworthy), the values obtainedby different observers and methods 
are not in'good agreement. Of the three main methods used, those 

g upon the decay of oscillations, flow through tubes, and the 
torque exerted upon a cylinder by rotating fluid; the first is rejected on 
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especially centrifugal, and the sécond on account of the impossibility 
of obtaining a tube of sufficiently uniform and truly circular bore. The 
essential parts of the apparatus used are an exterior cylinder rotated by 
clockwork and an inner cylinder supported by a torsion fibre, the rota- 
tion of which was measured by a mirror and scale. The inner cylinder 
was about 5 cm. long and 5 cm. in diameter, the outer being about 6 cm, 
in diameter. The inner cylinder was continued by stationary “ guard ”’ 
cylinders, and special pr.‘cautions were taken to ensure that all cylinders 
were accurately turned and coaxial. The values obtained varied from 


001704 at 1-5° C. to 0-00622 at 44-5° C., and an error of less than 1/200 


is claimed. These values are from 1 to 2% greater than those of 
and Rodgers. By varying the speed of rotation no effect of the “ rigidity ’’ 
Ok Be W. G. B. 


12. Some Labovatory Noles of Viscosity Measurements. J. Duclaux 
ond J. Errera. (Jj. de Physique et le Radium, 6. pp. 202-204, June, 
-1926.)—-It has been found that Ostwald’s viscometer, with ordinary 
manipulation, leads to erroneous results for liquids of low viscosity. An 


improved apparatus is now described; with diagram, in which the capillary 


tube is replaced by a porous ceramic mass similar to that employed for 
the sterilisation of liquids. This affords exact measurements in much 
shorter time: Data are included for acetone, carbon tetrachloride, xylol, 
and amyl alcohol. Correct velqen for the viscosity of ether are claimed 
to be in 15 sec, H. H. Ho. 


13. Relation between the Véecosities Liquids and thele Molecular 


Wrights. D. B. Macleod. (Faraday Soc., Trans. 21. pp..151—159, Aug., 
1925.)—-Comparison is made between the viscosities of a number of organic 
liquids at a condition of equal amounts of “‘ free space ’’ relative to the 
total volume {Abstract 188 (1924)]. When the molecular weights are 
plotted against these viscosities, the points corresponding with substances 
generally classed as normal or unassociated, such as the hydrocarbons, 
iodides, bromides, and ethers, fall approximately on a straight line. 
Farther, the points for associated substances, such as the alcohols and 
fatty acids, are farthest removed from a line joining the origin with the 
point for octane,:.which is taken as a normal substance, Substances 
having. moderate degrees of association, such as acetone, give points 
with intermediate positions. The mercury point falls on the other side 
of the ‘‘normal”’ line. It is hence regarded as possible to represent the 
viscosity of a liquid by an expression of the form » == KMajx, where K 


is a constant for all liquids, M the molecular weight in the gaseous phase, | 


a the degree of association, and # the relative amount of free spaces. 
Substitution of the values of these constants for octane at 0° gives the 
value 0-6492 for K. The above expression renders it possible to determine 


14, Viscosities of Liquids at their Boiling-points. D. B. Macleod. 
(Faraday Soc., Trans. 21. pp. 160-167, Aug., 1925.)—The boiling-points 
aré found to: be unsatisfactory temperatures for the comparison .of the 
viscosities of different liquids, but when the boiling-points are corrected 
to correspond with a'condition of equal free space [see preceding Abstract], 
the viscosities of the liquids become proportional to their molecular 
weights in the liquid state. Further, such a condition of pra free space 
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correspond very closely with a reduced temperature on the basis of the 


15. Surface Tension... determined the. Method. F. 
MacDougall, (Science, 62. pp. 200-291, Sept. 25, 1926.)—The author. 
discusses the theory of the ring method, and agrees. with Klopsteg’s pro- 
cedure [Abstract 742 (1924)], but rejects his correction for droplets adhering 
to the ring. He shows the magnitude of the pull on the ring to be inde- 
pendent of whether droplets. are formed on the ring or not.. Green's 


results are briefly mentioned, following which certain results of Cantor 


{ Wied. Ann, 47. pp. 399-423, 1892)], overlooked recent writers on the 


16. The Sr ucts of Films of Water on Salt Solutions. . Surface 
Tension and Adsorption for Aqueous Solutions of Sodium Chloride. W.D. 
Harkins and H.M.McLaughlin. (Am. Chem. Soc., J. 47. pp. 2083-2089, 
Aug., 1925.)—-The surface tension of sodium chloride ‘solutions is measured 
by the drop-weight method for concentrations of 0-1 to 5-0 M, with an 
accuracy of 0-05%. The Gibbs adsorption equation is developed to 
apply to the adsorption of either an organic body or a salt, taking the 
activity coefficient into account; and from this the thickness of the 
surface. film, assumed to be pure water, is calculated for each concen- 
tration. This thickness is 4-00 A. at 0-1 M and 2-30 A, at 6 M, and is of 
the order of the linear dimension of a water molecule, the ions ofthe 
salt being thus buried beneath a monomolecular film of water, and forced 
closer to the surface as wes Gtucten pressure increases with the con- 
centration. B. W. C, 


| 1, Cohesive Forces of Liquids. A. T. van Urk, (K. Akad. Amstes- 
dam, Proc. 28. 4. pp. 356-364, 1925.)—The calculations of previous 
workers (Young, van der Waals, Rayleigh, etc.), in connection with the 
subject are briefly surveyed and ‘compared, and a mathematical study 
is made of the relationship between the mean surface tension per molecule 
and the mean internal heat of evaporation per molecule, at the absolute 
gen, argon, | A. B. 


1. Surface. Tension of Gelatine Solutions of Different Hydrogen-ion 
yen at _L. de Caro. (Accad. Lincei, Atti, 1. pp. 729-733, 
June 1925.)—The results of surface-tension measurements of 2% 
gelatine solutions of different hydrogen-ion concentration at 30° by the 
stalagmometric method show that such solutions behave similarly to 
those-of other proteins. The surface-tension curve exhibits a maximum 
at pH = 3,’a higher maximum at ~H = 8 to 9, and a minimum at 
pH = about 4-5. The most rational explanation of this behaviour is 
that due to Bottazzi—namely, that proteins lower the surface tension of 
present in solution as undissociated molecules. 

T. H. P. 


19. Elasticity of Gelatine Jellies and its their Physical 
Structure and Chemical Equilibria. H. J. Poole. (Faraday ‘Soc., 
Trans. 21, pp.114-137 ; Disc., 137-142, Aug., 1925.)—The strain produced.in 
by the application of a steady strom is nota fanetion ofthat 
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stress alone, as is the case with perfectly elastic bodies, but is governed 
by a time factor, and the results of investigations of this time factdr, or 
“creep ’”’ furnish support to the theory that the jellies are two-phase (solid- 
liquid) systems. The creep is found to be due mainly to a reversible flow 
of the liquid phase in the interstices of the solid phase and, in less degree; 
to an irreversible plastic deformation of the solid phase. The relationships 
between the elasticity and the temperature and concentration of these 
jellies are in qualitative and approximately quantitative accord with a _ 
formula deduced from the requirements of such a structure where the 
solid phase has the form of a mesh of cylindrical fibrils or threads. ‘The 
assumptions made are that the fibrils are without free ends, and that they 
are elastic and behave on flexure in the same manner as matter in the 
gross state; a mathematical assumption is made in order to facilitate 
calculation. To explain the phenomena observed it is suggested’ that 
the material of which the fibrils are composed is in dynamic equilibrium 
with the water of the liquid phase as a result either of a reversible hydro- 
lysis or a hydration whereby the ratio between the proportions of gelatine 
rises. H. P. 


20. Elastic Hysteresis and Taternal Swen in Bent’ Rock -salt 
Crystals. M. Polanyi and G. Sachs. (Zeits. f. Physik, 33. 9. pp. 692-705, 
1925.)—Deals with variations of the limits of elasticity of rock-salt under 
normal temperature conditions and when heated to 600°C. These limits 
are found to be 500 grs. and 200 grs. per sq.'mm. respectively. It is 
shown that, before rupture occurs, a change of form results. With 
plastic deformation elastic hysteresis effects occur, and the resulting 
variations are not proportional to the stress. In plastic strained crystals 
movements of the surface’ layers occur, demonstrating — existence 
pothey the nature of which is discussed. Joan 


24. Tensile Tests on Aluminium Zinc Crystals. C. Fy Elam. (Roy. 
pitas Proc. 109. pp. 143—140, Sept. 1, 1925.)—Large crystals were grown 
{of the method previously described, Abstract 2415 (1925)} in an alu- 
minium alloy containing 18-6% Zn and their structure determined by 
X-rays. They were then subjected to tensile tests: Results.The addi- 
tion of 18-6 % Zn does not desttoy the cubic symmetry of aluminium. 
Fracture occurs along the plane of maximum shear, and the tensile 
strength appears to considerably higher that of 
material. | 


J. LH, 


os 22, Contain of P. Ww. Bridgman. 
(Frank. Inst., J. 200. pp. 147-160, Aug., 1925.)—-This address. comprises 
a summary ‘of ‘a results obtained from investigations of the effects of 
high pressures upon the physical properties of a number of substances. 
Pull descriptions of the investigations have been given in earlier 

re the same author. {See Abstracts 1014 (1925) and 1063 (1924).) © > 


Relations between Young's Modulus and Other Physical 
Andrews. (Phill Mag. 50. pp. 665-674, Oct., 1925,)~In view of 
increasing knowledge of the values of Young’s modulus at) both: high 


-and low temperatures, the 
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tise that have: been proposed are re-examined. Of these, only that of 
Schaefer between the temperature coefficient of Young’s. 

anid the melting-point is quite borne out: Analysis of experimental 
results leads to a new relation resembling that of Wertheim,,qV* = Ce/™ 
(where gis Young's modulus; V, atomic volume; §, absolute temperature > 
T, temperature of melting-point ; x, C, 8, constants).. For <)0-5, 
about 2-3, but for 6/T > 0-55, is 1-6. Corresponding values of 
are obtained, but present knowledge is not sufficiently exact to determine. 
them accurately. Sutherland’s relation is a particular case. . W,G, B. 


* 24, Dynamical Similarity in Model Study of lean Fluid 
Flow, L. Escande and M. Ricaud. (Rev. Gén, d’El. 18, pp. 269-273, 
Aug. 15, 1925.)—In an earlier publication—‘‘ General Considerations in 
the Dynamical Similarity of Incompressible Fluids ’’—-Escande-has dealt 
with the case in which the liquid has a free surface. The present paper 
deals with the case in which there is no free surface. General equations 
are established for non-viscous and viscous fluids, leading to laws. of 
dynamical similarity which, so far, are in close accordance with the experi- 
mental determinations of Camichel, Escande and Ricaud in the laboratory 
of the Electrotechnical Institute at Toulouse. pe.T. 


25. The Collapse of Short, Thin Tubes by External’ Pressure... G. Cook. 
(Phil. Mag. 50. pp. 844-848, Oct., 1925.)—The first successful mathemati- 
cal investigation of the collapsing pressure of a short tube was. that of 
Southwell; his formula contains constant C, which depends on the 
type of the end constraints. Two types need to be considered: (1) the 
ends are constrained to remain circular and cylindrical; (2) they are — 
constrained to remain circular, but are not clamped longitudinally. The 
first type is found in all practical cases, and seems to have been adopted 
in all experimental work hitherto; it is not, however, possible to give 
a numerical value to C in this case, and it is difficult to fix the ends without. 
introducing unknown strains, which are comparable’ to those in the tube 
prior to collapse. With the second type of constraint it can be shown ~ 
that C = 2/16, and the author has devised a method in which two end 
i are machined with spherical surfaces, which are brought in contact 
with the ends of the thin tube tested; a central bar or distance piece, 
with screw threads at the ends screwing into the end pieces, enabled the 
distance between them to be adjusted so that they both just touched the 
end of the tube, the central bar acting as a strut to take the longitudinal . 
compression when the external pressure was applied. Thin rubber bands. 
round the lines of contact between end pieces and tube made water- 
tight joints without initial distortion. The results of the tests for different 
lengths of tube agreed. quite well with the formula, but the number of 
lobes in the collapsed tube was in most cases less than that indicated by 
the theory ; the final shape of the cross-section, however, inch meena 


26. Circulation Theory: of. Aeroplane Lift. Jeffreys. (Phil. 
Mag. 60. pp. 815-819, Oct,, 1925.)—When a solid moves through a fluid 
the solid» and the fluid is practically independent of the viscosity. 
the classical theory of non-viscous motion, uniform velocity is Bo oil? 
panied by, no resultant force, and the observed is attributed 
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_ pressure-is-suddenly applied at one end of a pipe. The pressure at the ~~ = 


to viscosity. The author considers that the classical theory is at tault 
in that it assumes incorrect (non-slip) boundary conditions. He uses 
the equations of motion of a viscous fluid in order to rectify the boundary 
conditions, but shows that the vorticity is likely to be very small except 
for fluid that has passed very close to a boundary. On the other hand, 
the development of great velocities near a projecting edge, inevitable on 
the classical theory, is shown to be unnecessary. J. W. T. W. 


| 27. On the Rayleigh Wave. H. Nakano. (Japanese J. of Astron. 
and Geophysics, 2. 5, 1925. Central Meteorolog. Obs. of Japan, Contrib. 
1. 1. [94 pp.], 1925. In English.)—In 1885 Lord Rayleigh discussed a 
certain type of wave propagated along the surface of an elastic solid, 
and suggested its importance with respect to earthquakes. Since its 
identification on seismograms is not-easy in certain cases, the present 
investigation is intended to elucidate this problem when the source of 
disturbance lies in the interior of a solid. For this purpose the author 
has treated two-dimensional problems in the theory of elasticity with a 
free boundary plane. The displacements on the free surface due to line 
sources acting periodically parallel to the plane are considered, and the 
expressions obtained for the displacement components satisfying the 


_ conditions for a progressive wave at.a large distance from the source.- 


it is proved that the Rayleigh wave does not appear within certain 
critical epicentral distances, while also its full amplitude does not appear 
at these points owing to interferences with other kinds of waves. The 
phase retardation is shown to be the epicentral distance divided by the 
Rayleigh wave velocity. The fraction of total emitted energy converted 
into free wave is shown to depend on the ratio of the focal depth to the 
wave-length of the original wave, and decreases exponentially as the 
ratio increases. The results are extended to a more general case, where 
the action at the source may be any function of time, by using Fourier’s 
integral theorem, and the above conclusions confirmed. In all cases it is 


shown that the beginning of the phase cannot be identified, as-this phase 


is reached by gradual increase, not by an abrupt change.  §H.H. Ho. 


28. Inertia and Ether. O.Féppl. (Zeits. f. Physik, 34. 4. pp. 273-279, 
1925.)—The author has attempted to explain the phenomena of gravita- 
tion and inertia by means of a compressible frictionless ether attracted 
by masses. He has not yet investigated how this particular ether can 
function's as the medium for light propagation and electrical phenomena... 

H. H. Ho. 


29. Transmission of Air Waves through Pipes. L. F. G, Simmons 
and F.C. Johansen. (Phil. Mag. 50. pp. 553-570, Sept., 1925.)—(a) A 


other end is measured by a diaphragm gauge and is found to approach 
its final value asymptotically, the time of growth depending on the length 
and diameter of the pipe, but not on the applied pressure. (b) When the 
applied pressure varies according to a simple harmonic law the amplitude 
of the transmitted pressure is for a given frequency in general smaller 
than that of the applied pressure, and is diminished by a reduction in 
the diameter of the pipe. The observed pressures differ markedly from 
those calculated by the use of Rayleigh’s formula; the discrepancy is 


_ only partly explained by. the fact. that.the conditions at the gauge end 
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_ fulfil what is assomed in the theory. With measuring apparatus 

more nearly fulfilling the fixed end condition for a closed pipe agreement 

is much better, but in the case of an open pipe the wide disparity between 


30. The Mechanical. Equations Field, E. 
Reichenbicher. (Zeits. f. Physik, 33. 12. pp. 016-932, 1925.)—The 
mechanical effects of the electromagnetic field have been derived in the 
present paper in two ways: (1) On the assumption that the electro- 
magnetic force igs equal to the divergence of the electromagnetic energy 
tensor in conjunction with the Newtonian equation, Force = Mass x -Ac- 
celeration; (2) from an extension of the Einstein principle of 
motion in a geodatic line, The results from these different standpoints 
are found to be in agreement when the vector of the electromagnetic 
density in the electronic surface is assumed to be proportional to the 
velocity vector. The extension of the principle of the geodatic line leads 
to the Weyl hypothesis for the world function. H. H. Ho. 


31. Hypothesis of Molecular Aggregation. (J. 
Physique'et le Radium, 6. pp. 199-201, June, 1925.)—The results afforded 
by the aggregation hypothesis with respect to the theory of the equation 
of state are briefly reviewed, these results being improved somewhat by 
a modification of the van der Waals expression, RT(v — 6). The aggre- 
gation hypothesis, however, is found to introduce a mechanism of attrac- 
tion entirely different from that of the van der Waals cohesion forces, 
and the work of Debye, Jeans and Keesom is briefly discussed. On the 
theory of viscosity, based on the aggregation hypothesis, the formula 
7 = is derived, but is not confirmed by 
experiment. The author, however, indicates, on the other hand, that the 
hypothesis of cohesion forces leads to very satisfactory results, even in 


32. Crystal of Manganese. A. and G. 
Phragmén,. (Zeits. f. Physik, 33. 10-11. pp. 777-788, 1925.)—From 
powder photographs it is found that manganese exists in two modifi- 
cations, both of which are cubic, The form stable at ordinary tempera- 
tures (a~Mn) has a unit cell containing 56 atoms and an edge of 
8-894 + 0-005 A., corresponding with a density of 7-2h& At higher 
temperatures this changes to the form §-Mn with a unit cell con- 
taining 20 (or 160) atoms and an édge of 6-289 + 0-004 A. (or 12-578 
+ 0-008 A.), corresponding with a density of 7:29. Electrolytic man- 
ganese (y-Mn) has a face-centred tetragonal lattice the unit cell of 
which has a square base of edge 3-774 + 0-003 A. and height 3-533 
+ 0-003 A., giving an axial ratio of 0-937. It contains 4 manganese 
atoms, corresponding with a density of 7-21. It is just possible that this 
modification is a manganese hydride. Carbon dissolves im manganese 
as in y-iron by penetration into the lattice rather than by substitution 
of metal atoms. [See 1251 (1923) .] H. Ge. 


Siviichure of Titaniuie and Chromium.’ R. Patterson. 


(Phys. Rev. 26. pp. 56-59, July, 1925.)—-Precision measurements of the 
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is found; f6r titanium (99:9 %) an hexagonal close-packed structure, 
with’ a ='2-961 A: ; “axial ratio c = 1-590. These structures are of the 
type previously assigned ‘by A.W. Hull [see Abstract 380 (1918)}, but 
differ slightly in numerical values. They were measured in comparison 
with copper, using Davey’s value of ay = 3-597 A. for pure copper. The 
densities computed from these results come out 4-49 for Ti and 7-23 for 
Cr. Heat treatment had no effect on “the crystal: form’ for’ Ti; merely 
ig the size of the crystals." AUTHOR: 


+34. Crystalline Structuce of Perowshite. Levi and G. Natta. 
tnondacLingei Atti, 2. pp, 39-46, July, 1925.)—X-ray examination by 

the Debye-Scherrer powder method indicates for perowskite a centred 
cubic structure, and the Laue method virtually confirms this, the ele- 
_ mentary cell being apparently a cube of side 7-68 A., containing 8 mols. 
of CaTiOg. . As is shown by the crystallographic and optical data, perow- 
skite is not of cubic symmetry at the ordinary temperature, one of the 
three Laue diagrams for the pairs of opposite faces of the cube being 
different from.the other two. Thus the pseudo-cube is resolvable into 
two. rhombic forms, and the apparently. higher may be due 
to superposition of lamelle of different orientations. : _T.H. P, 
‘Structures. and Magnitudes' of the Non-metallic 
H. G. Grimm, . (Zeits. Elektrochem. 31. pp. 474-480 ; Disc., 480, 
1925. Paper read before the Deut. Bunsen Gesell., Darmstadt, ay, 
1925.)—Paneth has pointed out that only elements standing in the four 
columns of the periodic table which precede one of the rare gases form 
volatile hydrogen compounds, and various facts are known connecting 
these compounds with other elements ; ammonium salts are ‘closely 
related to those of K and Rb: ‘compounds in which OH™ is replaced by 


— Rs are isomorphous, etc. Knorr and other investigators have assumed _ 


‘that the H+ nuclei of the hydrides have penetrated into the interior of the 
electron. shell, so that their outside influence is largely screened by the 
electrons of the atom with which they combine. The author 

that, the molecules and radicles coricerned can be tegarded ‘as pseudo- 
atoms,.and the relation between them and the elements in the reer 


ee) 


im that-column is discussed, and it is shown. that in a.number of cases 
‘there is identity ini certain properties and magnitudes, even when the 
pseudo-atom forms a dipole, while others, which are influenced by the 
dipole effect, differ. Lattice constants, molecular refraction, lattice energy 
-the-constant’b of the van der Waals equation, the molecular diameter, 
‘the ionising: voltage and the. boiling-points are tabulated for the different 
groups and compounds: Inthe Discussion, 
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of-the of Zine by X-Ray 
Redétormination of the:Zine Lattices: M. Peirce, E. A. Anderson 
and P. vail Dyck, (Frank. Inst., J. 200. pp. 349-361, Sept., 1925,)—Very 
pure zinc was employed, and mixed in the. form of powder with finely 
divided, NaCl and with flour, and a new determination was made of the 
lattices, As a result a = 2-657, c = 4-948 and the axial ratio c/a = 1-862. 
These values agree well with those obtained by Hull, and the axial ratio 
agrees with that found goniometrically by A. J. Phillips. Thestructure 
is hexagonal close-packed. In order to find if there is any evidence of 
y,, a, fine glass, tube containing zinc powder mixed with flour was 
in a brass tube, with openings for the X-ray beam, which could 
heated by resistance wires inside it. The temperaturé was raised 
successively to 115°, 200°, 295° and 400° C., and spectrograms were made. 
Within. the limits of.experimental error there was no change in. the diffrac- 
Phe, Orientation of Crystals im. Electrodeposited Metals.. R.M. 
Bozorth. (Phys. Rev. 26. pp, 390-400, Sept., 1925.)—A. metallic foil 
produced by electrolysis on a copper or iron plate, coated with a thin film 
of selenium which made it easy to detach the foil,from the kathode, was 
placed in the path of a circular beam of X-rays. If the Debye-Scherrer 
circles obtained on a photographic plate contain spots of high intensity 
certain crystal planes must be specially oriented with respect to the normal 
to the film, which is inclined to the direction of the X-ray, beam. .A new 
graphical method.of determining the orientations is described, which is 
@ modification of; that of Polanyi and of, Uspenski and Konobejewski. 
Films of Cu, Zn and Cd have erystals oriented at random; with Fe the 
(111): planes tend to lie parallel to the surface; with Ni the (100) or (211) 
planes do the same; the orientation, was less marked with Co, and slight 
with silver. In Ni the special. orientation increased with the thickness 
(2 to 130 x 10-4 cm;), and at thesame time the size of someof the crystal 
grains greatly, decreased, reflecting more general radiation. A magnetic 
field had no influence. It is suggested that the orientation. is associated 
with the strain developed during deposition, ee ee 


gen deposited: with the metal; ak Hy A. 
38. Three. Examples ‘illustrating x -Ray Methods of Supplementing 
Crystallographic,.Data. Kathleen Yardley. (Phil. 50. pp,864- 


878,,.Oct., .1925.)-—-Owing to the difficulty. of determining ,the relative 
dimensions of the, true unit cell from external measurements alone in the 
case of low symmetry, the axial ratio and angles given by previous gonio- 
metric work occasionally need amendment in the light.of X-ray analysis, 
Groth gives for potassium hydrogen chlormaleete [Cy .HC1, COOH COOK], 
a:b; c = 0-4841: 1; 0-3479, rhombic bypyramidal, X-ray measure; 
ments show, that the correct axial ratio is a:b: ¢ = 0-4841: 1: 0-6958; 
@ = 7-62, b = 15-74, c = 10-95. and the cell contains 8 molecules ;. the 


Bravais lattice is ['y and the space group Qh° : the 8 molecules are all 

asymmetric ; the planes occurring as crystal faces referred’ to the true 

unit cell are {001}; {112}, 
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was proposed by Paneth instead of non-metallic hydride, and-the author 
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chlorfumarate [(C,. HCl. (COONH,),], @:5:¢ = 1-3892:,1: 1:0050, 
B = 108° 48’, monoclinic prismatic. It is almost impossible for this 
molecule to have either a plane or centre of symmetry, and it appears ~ 
from the X-ray measurements that the sphenoidal is the most probable 
class and C§ the correct space group, with 2 molecules per whit cell. 
For ammonium hydrogen fumarate [C,H,. COOH] Groth 


gives a:b:c = 0-8587:1:0-4558, a = 81° 104’, = 89° 
y = 75° 177’. The X-ray data give a’:b’:c’ = 0: 1: 0+ 8822, 
a’ = 107° 1’, = 117° 58’, y = 69° 16’, a’ =7-00A., bo = 7-44 A, 
possible minimum cells, forms referred to new 
cell {100}, {010}, {110}, {102 02}, {oll}, {111}, {121}, {201}; 
cleavages parallel to siaiame and {101}; two asymmetric molecules per unit 
cell. H.N. A. 


39. The Inner S:ructure of Alloys. W. Rosenhain. (Roy. Soc. Arts, - 

J. 73. pp. 1000-1021, Oct. 9; 1022-1037, Oct 16, and pp. 1039-1052, 
Oct. 23,1925. Cantor Lectures.)—The first lecture deals with the equili- 
brium diagrams of binary alloy systems, with a mention 6f the models 
used. in the gase of ternary alloys. Various micrographs are explained, 
the X-ray method of investigation briefly discussed, and the types of 
lattice met with in the case of pure metallic crystals mentioned. The 
second: lecture deals with solid solutions and intermetallic compounds. 
In the so-called mixed crystals, or better mixture crystals, of the solid 
solutions it appears that the atoms of the dissolved metal are placed on 
the lattice of the solvent metal, and not interstitially, the only known 
exception being y iron. The lattice is more or less distorted by the sub- 
stitution of the new atoms, and this distortion may be local or general. 
The fact that hard metals, with high melting-points, tend to form solid 
solutions with high concentrations is explained in terms of lattice dis- 
tortion, and also the hardening produced by new atoms, this effect and 
their solubility in the lattice being roughly inversely proportional to one 
another. The effect of the alloying metalon the melting-point, the com- 
position of the liquid produced by melting a solid solution alloy, mechanical 
properties, diffusion in crystals (annealing), and the growth of two crystals 
which approach ata random angle are dealt with on the lattice theory. 
The third lecture ‘treats the question of the conduction of electricity 
through metals on the electron theory. The increase of resistance in a pure 
metal with rising temperature is ascribed to the increased distortion of 
definite rows of atoms by thermal oscillation, and an explanation is given 
of the behaviour of alloys. ‘The theory of lattice distortion and of con- 
sequent slight atomic distortion which will affect the vibration frequency 
of the atom and its absorption of light helps to clear up to some extent 
the problem of the colour of alloys. The magnetic properties of alloys 
are also dealt with on this theory, an explanation being offered for the 
remarkable properties of permalloy. The brittleness of intermetallic 
compounds, such as CuAl,, is accounted for on the lattice ‘theory, as aiso 
the fact that ‘the solution-forming power of intermetallic compounds is 
small. H. N. A. 


Nagaoka. (J.de Physique et le Radium, 6. pp. 1925.) 
VOL, XXIX.—a.— 1926. 


giving the strongest X-tay reflections. Groth gives for ammonium 
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—To dissociate an atom into its constituent hydrogen atoms (protons) 
would certainly require a very large field, and even to separate one or 
two protons would probably require several million volts per centimetre, 
judging from the excitation potentials of the K and L series of the heavy 
elements. In experiments made in collaboration with Sugiura; on the 
determination of the wave-lengths of the iron lines, the author found that 
a 500-volt iron-carbon arc, stabilised by means of a self-induction in series 
and a capacity in parallel, gave an intense Stark-effect near the electrodes ; 
with other metals as anode the effect could be increased. With a 4-cm. 
arc between silver electrodes, at 140 volts, a field of 200,000 volts per cm. 
could be obtained, using minute globules of silver; and it was thought 
possible that similar but more intense fields might be obtained with mer- 
cury by employing an induction coil giving a spark 120 cm. in length. 
The discharge took place in a special porcelain vessel; between electrodes 
of tungsten and mercury, in paraffin or transformer oil. ‘The 

was carefully purified by repeated distillation im vacuo, and all the sub- 
stances employed were carefully tested. A black paste was obtained 
by means of the discharge, and was examined chemically’ and also by 
forming a ruby glass from it. A microscopical examination shows ‘the 
presence of gold in fine particles, and more frequently in the colloidal 
state. By passing the discharge across drops of mercury falling through 
oil, silver was formed. The fact that mercury can be transformed into 
silver as well as into gold appeats to be of importance in connection with 
cosmic phenomena. The experiments of Miethe are mentioned, and are 


_“tegarded as’ being very remarkable if transmutation really took place, 


since the mean field did not éxceed 170 volts per cm. —  HLNDA. 


41. The Parachoy and Chemical Constitution. S. Sugden, J. B. 
Reed and H. Wilkins. (Chem. Soc., J; 127. pp. 1525-1540, July, 
1925.)—-By means of the parachor, a constant for determining molecular 
volumes [Abstract 2391 (1924)], the existence of two types of double 
bond has been demonstrated experimentally ; these are identified as the 
non-polar and semi-polar double bonds predicted by the octet theory, 
as developed by Lewis, Langmuir and Lowry. The nature of the double 
linking in a number of compounds of C, N, P, S investigated; in all 
cases so far, semi-polar double bonds are formed only when each atom, 
except H, has attained a complete octet. The octet is never exceeded ; 
sextets are apparently rare. There is some evidence that the octet rule 
is not restricted to elements of the first two periods of the periodic tables, 
but that it may hold for elements of higher atomic number: A. D. 


42. The Parachor and Chemical Constitution. Geometrical Isomerides. 
S. Sugden and H. Whittaker. (Chem: Soc., J. 127. pp. 1868-1874, 
Aug., 1925.)—Continuation of previous work {see Abstract 2391 (1924)}. 
The surface tension and the density of five geometrical isomerides have 
been measured over a range of temperatures. All the substances examined 
contain a non-polar doubl: bond, adding 23-2 units to the molecular 
parachor. The cis-compounds, in which two bulky groups are adjacent, 


43. The Rectilineat Diameter E. ‘Mathias, C. A. 
Crommelin, H. K. Onnes and J. C. Swallow. cas Akad. ne 
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Proc: 28. 6. 526-528, 1925.) —The. investigations, of the density curve 
and the “ rectilinear diameter '’ in the case of helium range between the 
critical’ point (5-19° K) and the -boiling-point (4-22 of the liqnid. 
, Ahelium cryostat is used in which the helium boils at.a pressure greater 

than atmospheric; the critical point can be reached without danger; as 
thé critical pressure is only 2:26 atmos. The formula for the “‘diameter’’ 
is' = 04063 — 0-0017616 and the inclination coefficient. is 
‘a = 0-0017616, critical density at: critical temperature ph = 0- 06930, 
criti¢al: coefficient. =)3-270, value almost equal to that, of hydrogen 
(3-276). The deviations of the ameter, are small (though 

The. Metions:.of : Blectrons in. Oxygen, H, (Phil, 
Mag: 50: 536-646, Sept,,,1926,)—In the experiments oi Townsend and 
Bailey [Abstract 970 ,(1922)], in which the, velocity W jin the direction 
of a uniform electric field and ‘the velocity, of agitation U of. electrons 
were determined in different gases, it was found that in oxygen U and 
W diminished when, the electric farce Z and the pressure p were increased 
in the same proportion, while for N and H they remained constant. This 
was attributed to the formation of ions, and as it seemed possible that 
these were due to the ebonite imsulation us¢,i by Townsend and Bailey, 
the author has repeated, the observations, using,a later form of the 
apparatus with glass insulation employed by Townsend and Bailey with 
monatomic gases,,. Using: very pure oxygen,.it is found U and W are 
independent .of .Z.and p provided that the ratio Z/p is.constant and. that 
the number of ions is imappreciable... Curves are given showing the 
relation of W and of k, the ratio of the energy of agitation of the 
electfons to the energy .of agitation of a molecule of a.gas at 160° C. 
and Zjp, for different gases.\\ The values of the 
mean free path L of the electrons were calculated and plotted against 
U ;'as U decreases from 14 « 107 to 10 x 107 cm. per sec., L at first 
diminishes and then increases to nearly twice the value of the previous 
minimum, as in the case of the inert gases, where the phenomenon is much 
more marked. oxygen, ‘however, further decrease. of U.causes°L to 
diminish rapidly. The upper minimum of L (0:0366 cm.) corresponds 
to U = 108 cm. per'sec., the velocity acquired by the electron in moving 
in a field of 2-7 volts; the maximum)L 064 cm.) to U = 4:1 x 10? cm. 
per sec., corresponding to 0-48 volt. The author gives an account of 


the theories of F. Hund and of F. Zwicky, ee eae 
increase of L with low values of U. Hu 


45. On the Quantum Interpretation of Kinematical..and Mechanical 
Relationships. W. Heisenberg. (Zeits. f.. Physik, 33. 12. pp. 879-893, 
1925.)—-In this mathematical paper a basis is sought for a quantum 
system of mechanics, which is founded entirely upon relationships between 
the principal magnitudes available for observation, since former systems 
ate. based on non-observable quantities such as the electronic period. 
Difficulties: arising from the latter conception are briefly discussed, The 
most important primary hypotheses concerning the new standpoint are 
40 be found in the frequency condition and the work resulting from the 
Kramers dispersion theory. For the present purpose, however, treat- 

poli: H, Ho. 
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Whittaher's Atomic Model. A. Eldridge. Edin- 
burgh, Proc. 45, 3. pp. 245-246, 1924~1925.)—A. criticism, ‘of the, atomic 
model proposed by Whittaker [Abstract 2056 (1922)]. The ae 
essentially of a wheel of which the spokes are magnets with similar poles 
at the centre: An‘electron moving along the axis with sufficient velocity 
will ‘penetrate the: atom, and some of its energy will be:transferred, as 
energy of rotation to the atom. Whittaker describes this.as a ‘‘ magnetic 
the model, since the component of force due to, the central poles, whi 
has been tacitly assumed to be zero, is apparently indeterminate and 
upon further examination, be found exactly to cancel out the torque on 
the outer ring of poles. Ewing has pointed out that the model appears 
to violate the principle of conservation of momentum unless,an ethereal 
unipolar magnets. © 
Reply by E. T. Whittaker (ibid.,.pp. | 246-247).—The essential of the 
theory is the postulate of the ‘‘ magnetic current,” and any attempt to 
imitate its properties by an arrangement of magnets will fail in detail. 
The storage of momentum in the ether does not introduce anew conception, 
since the phenomena of radiation pressmre are a direct demonstration of 
this effect. 

Note by H.S. Alien (ibid., pp. 247-248) —The objection to Whittaker’s 
atomic model raised by Eldridge applies only to a particular case. Baker 
and Lorentz have generalised Whittaker’s result and show. that energy 
can be transferred: permanently from the electron to the wheel if the 
electron is moving in any direction, subject only to the condition that it 
penetrates the wheel. Thus if a series of bar magnets lie on the generating 
lines of a conical surface, all N poles in one ring and S poles in another, 
it is easily seen that an electron may thread one ring and not the other, 
thus permanently transferring momentum to the system. Some demon- 


47. On the Action of Atoms’ Bohr.: ‘Waits. 
Pnyaik 34. 2-3. pp. 142-157, 1925.)—In describing reciprocal ‘actions 
between systems of atoms it seems expedient to introduce a distinction 
according to whether the reciprocal action shows a definite “ reciprocity ” 
or not. In the former case the result admits of a simple explanation, 
within the limits of the quantum theory, in connection» withthe con- 
servation theorems of classical mechanies and electrodynamics. In the 
latter case only a dualistic explanation seems at present possible, in:which 
_ the reciprocal actions of the systems involved are-connected only by the 

laws of probability and the conservation theorems appear ‘as statistical 
laws, A supplementary note points out that the recently published work 
of Geiger and Bothe on the scattering of Réntgen rays puts the applic- 
ability of the conservation theorems in anew light, and renders it doubtful 
whether the problem can be solved by the’ method indicated in this paper. 
[See Abstracts (1923) and 2099 (1925). 

48. On the Brownian Movement F. “(Comptes 
Rendus, 181. pp. 514-516,. Oct. 19, 1925. )}—This mathematical- paper 
considers the motion of a small sphere immersed in a viscous liquid -from - 


the:standpoint of the Brownian movement of rotation. Formule are 
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derived which, applied to the large molecules of fluorescent bodies, permit 
emitted light. H. Hi Ho, 


f. Physik, 34. 2-3. pp. 81-93, 1926.)—-The object of this paper is an exten- 
sion of the quantum theory ‘in the sense of a modification of the so-called 
‘om quantum theory of Planck by the introduction of metastationary 


rhe Theory of Liquids.. G. Szivessy. 


(Zeits. f. Physik, 34. 5~7. pp. 474-484; 2925.)—According to the Born 


: theory of anisotropic liquids [see Abstract 934(1918)] such a liquid, 
placed in a constant magnetic field, must acquire an electric charge on the 
boundary surface inclined towards the field direction. Four different 
liquids * (anisaldazine,  anisolesazoxyphenetole, p-azoxyphenetole, and 
p-azoxyanisole) have now ‘been experimentally examined for Born’s 
phenomenon, which in no case could be detected, although the experimental 


-atrangements permitted an observation to the millionth part of the effect 


to be expected. — i with illustrations, are included. 


ry, 
tig 


and the Theory of H, Thirring. (Zeits. 
techn. Physik, 6. 10. pp. 561-563, 1925.)—-The author contends that the 
phenomenon of annual aberration is attributable, not to relative motion 
between the light wave and the observer, but rather to non-uniformity 


52. Physical Consmeuitens of the Relativistic Scheme of Axioms. H. 


Reichenbach. (Zeits. f. Physik, 34. 1. pp. 32-48, 1925.)—The essentially 


physical consequences of the scheme of axioms postulated by the author in 
his “*‘ Axiomatic‘of . Relativistic Space-time Theory ’’ are briefly discussed, 
and certain advanced amongst others by Weyl, is 
answered. « J. S. G. T. 


Ji 


BBs Reply: ‘to Doi’s..’ of Bucherer’s Experiment.” 


| A. H. Bucherer. (Phil. Mag..50..pp. 551—552, Sept., 1925,)—-The author 


shows that Doi’s contention that experimental results obtained by Bucherer 
favour the mass-formula derived by Doi in preference to that of Lorentz 
{see Abstract 1563 (1925)} is,unjustified, owing to Doi’s omission to take 
into account .the effect of mon-compensated rays in determining the 


of the trace Abstracts 1562 and 2231 (1925)). 
J. 8. G. T. 
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54. The New Ideas in Meteorology. G6. c. Simpson. (Naturé, 116. 
PP. 361-365, Sept. 5, 1925. Engineering, 120. pp. 346-347, Sept. 18, 
1925. Papér read before the British Assoc., Southampton, Aug., 1925. }—A 
summary of recent meteorological dévelopments which: have given rise 
to new ideas concerning the physical processes involved in the atmosphere. 
The subject is treated under the following headings : (1) The thermal 
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stratification of the atmosphere. 

T. Taguti. (Imp. Marine Obs., Kobe, Japan, Mem. 2. pp. 1 = 
pressure over the Nofth Pacific in January, 1923; and January, 1924, are 
discussed ‘iri ‘relation to thé distributions of sea temiperature: | The type 
winter experienced in any locality fora given year is largely affected 
‘by: whether the area consideréd lies to the north of south of ‘the trough of 
the permanent Pacific Low, 


56.:The Source of the Cold Air'of the North“ Polav Fromts 
‘Hobbs. (Nature, 116. pp. 519-521, Oct. 3, 1925. Paper read before 
the British:Assoc., Southampton, Aug:, 1926.)—There is reason to believe 
that the strophs, characteristic of the circulation of the permanent anti- 
cyclone over Greenland, contribute energy ee 
hood, thy cold thie’ Bitar front: A close correspondence 

has beén observed between the arrival on the Greenland’ coast of foehn 
winds from the interior with the passages of strong cyclones, and itis 
suggested that a warning of the advance of dangerous cyclones towards 


./ BT. The Magnii :de of the Force Tending to Draw a Continent towards 
-ASTRO-PHYSICS. 

: 88. The Physical Nature of the Solar Corona. Part II. W;Ander- 
son. (Zeits. f. Physik, 34.:5~7. pp. 453-473, 1925.)—The author, first 
discusses Mitchell's standpoint (‘‘ Eclipses of the Sun,’ New York, 1923, 
_p. 362) that the solar corona is a manifestation of photoelectric. effects, 
and ‘shows that the photoelectric and electromagnetic corona hypotheses 
contain great difficulties. Mitchell's conclusions, however, are found 
to be included in the author’s hypotheses of diffused light scattering and 
fluorescence {see Abstract 2247 (1925)]. H: Ludendorff’s recent publica- 
tion of corona observations during the solar eclipse of Sept. 10, 1923 
[Preuss. Akad. Wiss. Berlin, Ber. Phys. Math. Kl. pp. 83-113, 1925), is 
then described, whereby strong support is claimed for the electronic gas 
‘hypothesis. A calculation of the effective molecular weight of the corona 
gee. Ho. 


59. Presence of Red in Comet Daniel (19074). 

-F. Baldet. (Comptes Rendus, 181. pp. 331-333, Sept. 7, 1925.)—-A study 

.of a Wratten Pinacyanol plate exposed on Aug. 15, 1907, for sixty-two 

minutes by the author and de la B. Pluvinel by means of an objective 

prism of small dispersion, ‘giving a spectrum between A388 and A670. It 

shows intense red bands condensed at A648 and A635, not to be confused 
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with the first Swan band atA610.' These red bands: have been identified 
Av Powler and: H; Shaw as due to: eyariogen:)) tablé iis given: of thé 
ption and identification of the spectrum of the comety>Alofairty 
intense continuous spectrum, Be is. 
the’ tna A. 5S. M. 

Mean: Ptoper:Motitn and Stellan, Mageituds: ‘ds 
given by the Henry: Brothers’; First. | ‘o(Gomptes 
Rendus} 181: pp. 834-835, Sept. 7, of: 22 xegions, 
photographed: by: the Henrys, give the mean propef:(u)) of stars:between 
magnitudes! 5:6 and) 15-5. 18:af: the 22 régions 
magnitudes 12-5 and 1856; And rcan be repre- 
sénted by an algebraic relation, the seven means near the end of the series 
lying nearly on a parabola, ~ = a) + a; (m — m,)*, where ag, a, and mg 
. €onstants. For magnitudes 15-5, .and> forall miagnitides, 

pe = 41-42 + 2+ + 18-54)* and. pi = 42-0014 br 868(m —. 
respectively, These express the fact that » decteases regularly down to 
the I3th magnitude and ‘afterwards increases!in the régions studied. 
-The author also investigates the influence of galactic Jatitude on the mean 
proper motions of the stars divideif into two ‘groups: of mean latitudes 
2*-5and + 44°<7, giving respectively ='38>36 +4-'2>098(m — 18+ 50)%, 
and j= 40:88 4+ 3-757(m —13-26)*, Therefore: in’ high galactic! lati- 
tudes the mean proper motion .of faint stars.is:more: important, and the 
absolate magnitudes are smaller than those of the same apparent:magni- 
tudés in the Milky Way. [See Abstract 2646 (1925).] A. S. D, M. 


Phree Doubleslitied Class B Spectroscopic Binary. Systems. A. 
Pierce!) (Roy. “Astron. ‘Soc: Canada) J. 19. AugSept, 
1925.)—-With most spectroscopic binary stars the lines of the brightér 
component only can be photographed, but when both sets of lines are 
bright enough to be measgred;yand thus-both velocity curves can be 
computed, the mass of each component can be determined, since the ratio 
ofthe amplitudes of ‘the curves is equal'to the ratio of the masses. . “Three 
‘sich binaries, discovered: at the Dominion ‘Astrophysical Observatory, 
Victoria; are here discussed, and the methods of calculation are described. 


As well as theelements of the orbits, it has been possible to’determine the — 


temperature, mass, density, volume, absolute magnitude, and distance 
of each’star. The two components are of nearly equal:mass ‘im every case: 
the stars in one system are each about four times as massive as our sun, 
and the others are all about thirteen ‘times as massive. They ate 
‘all immensely ‘brighter and hotter than the-sun, and are at distances of 
2000 to 3400 light-years from'us. Although all are giants of B-type, they 
‘belong to different subdivisions : one) pair is ascending in its evolutionary 
“course and has not yet reached its maximum temperature ; one is at or 
‘néar culmination, and the third has begun to descend and decrease in 
‘temperature. A diagram shows the sizes and separations of the stars in 
each system compared with the sun and Mercury, and the comparative 
temperatures are also shown. As with many other stars, the Haid K 
‘dines of ionised calcium are strong and sharp, and do not sare ‘in the dis- 
‘placements caused by orbital motion. They are believed to be’ due to 
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bsenption of-Light.by Vapouns.of Pb; Sm, Bi, Sb ‘A. 
Narayew and K.R. Rao. (Phil. Mag. 50. pp. 645-649; Septy, 1926,)->- 


Relation.between the Absorption of Hydrogen Chloride for Uléra- 
violet, Rays, and. the Pressure... G,; Becker, (Zeits.. Physik, 34..,4, 
PP, 255-272, 1925. Measusements were made on single lines of the band 


_ an infinitely thick-layer, the brightness H of a layer of finite thickness Lis 
given. by. the equation : where is.a.constant. [see 
Abstract 1612 (1925)).. The formula, was,proved by observations: of. the 


F, J.B. 
Wis forte MoT wis 
Geometrical Cole: Problems, J, Guild. 


tion’; sand (4) calculation ot colour fom energy dstbution of emule 
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the. molecules of the vapours of these elements are polyatomig. 
at 3-4 due to rotational vibrations. It was t a | 
of a given\quantity of HCl was increased, by the, addition of aix; andyalso 

. by compression, keeping the«product of the thickness of the, absorbing 
layer. and the. density. constant. The, imcrease of absorption can be ex- 
plained as due. to a. broadening of. the ¢pectral lines forming the; band ; 
the breadth of the lines does. not depend on the number. of collisions 
alone, but also.on the kind. of collisions. An estimate of the half-value 
64. Brighiness of a Luminous Layer. G.. -Pokrowski, (Zetts 
Physik; 34. 5-7. pp. 496-498, 1926.)--A luminous layer, the, elements of 
which. are non-transparent, and. of infinite thickness, has the. surface 

luminosity Hy. If such:a layer .of infinite thickness L, superposed on a 
dark non-luminous ground; then the dark ground,’ being visible, through d 
the spaces between the luminous elements, brings about a reduction in 
Starting from the experimental fact that any colour can be uniquely 
expressed by a trichromati¢ eqifation, provided negative coefficients may - 
enter, it is shown that all problems/of colour mixture are amenable to an : 
exact ‘system of geometrica):calculation: ‘The methods given obviate 
the introduction of: stereographic ‘projection ‘and ‘other geometrical com- 

‘ coefficients in the purely arithmetical part of the work. .The problems ae 

dealt with are (1) mixtures of two, three, four or more colours ; (2) trans- 
formation of data from one trichromatic system to another, either directly 

or of general equations’ of transformation; (3) transformation 


Graphical solutions relative to rectangular coordinates are described for 
all these problems. The methods are illustrated by a number of worked 
examples specially designed to show how various types of data which may 
enter into a practical problem may be reduced to a form suitable for solu- 
tion, and how the result of the colour calculation can be reconverted to the 
formt in which the answer is required: discussion’ follows: also 
Abstract 8852 (1925).) Ab Wi Gs. 


Substances with Fedorow’s Plate.- C. Perrier. (Accad. Lincei, Atti, 2. 
pp. 22-29, July, 1925.)—-The paper is divided into two sections, theoretical 
and experimental. It is hoped that the niethod described ‘will be ‘found 


Optical of of, in Water. A. 
Heydweiller. (Phys. Zeits. 26. pp. 526-556; "Sept. -1925:)}—The 
mole refraction for Na light of 132 electrolytes, with 31 kations 
and 21 anions, dissolved in water, has been found for different concentra- 
‘tions, and extrapolated'to very low concentrations ; ‘for colourless sélt- 
tions it was possible ‘by means of measurements in the visible part of the 
spectrum, and for 17 salts in the ultra-violet, to extrapolate ‘to long optical 
waves, giving a so-called null refraction; from this, using a modification 
of the method’of Fajans'and Joos, upper and lower limits for: thé ionic 
refractions of the ions of the alkali metals can be obtained by comparison 
with the atomic refraction of the inert gases ; as a result it seems 
that it issonly with lithium that a water contraction takes place, but 
‘that ‘the values obtained with Nat; K+, Rb*, Cpt are’ the real ionic 
refractions. Starting from these values, those for anumber of other kations 
and anions could be determined, many of the former, which can be regarded 
‘as having a similar constitution to the inert gases, following Cuthbertson’s 
law fairly closely ; this is not true of the halogens.. The dispersion depends 
‘chiefly on the anion, and mainly on its valence electron. The observations 
agree on certain assumptions with the theory of Drude, which makes it 
possible to find the natural frequency of the valence’electron, and explains 
‘The' values of the natural frequency determined for 10 anions from 


Pros: 45. 3. pp. 302-307, form. of the apparatus 
described can be used for a mixture of three standard colours or for two 
standard colours mixed with white. Two spectra are formed by the use 
of a lens split into semicirenlar halves by a diametral plane, the halves 
having \relative movement across the line of sight. Another split lens . 

is placed at its focal distance from the images of the slit formed by the : 
first split lens. Spectra are thus formed on the focal plane so that light 
of different wave-lengths is focused in the respective spectra at one 
and the same position, which represents.a slit in an opaque screen; .To 
employ the three-standard method, light from.an intense source is scattered 
by an Ilford diffusion plate on which the images from the first split lens 
are formed «Four spectra thus result; of which two are superposed; For 
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beltind the. tivo half-lenses. The intensity of the standards can be altered in 
a:measurable way ‘by using an adjustable opaque circular sector in frorit’ 


“1 @. Two New Menchromatrs with Mone 


by the first’ of two right angled prisms is ‘focused on ‘an ‘adjistable’stit’ 
dégrée Of 's purity cari be obtained. “For the ultra-violet ‘regions 
the apparatus is so designed that all four quartz lenses can be simultaneously 


Optical J. W. Gordon! (Optical Soc., Trans. 26. 188-192 
Disée., 1 1924-1925.)—In ‘this’ paper‘an optical appliance is described: 
for, which the name Double Squarp is suggested. The term * 

square” as used in this paper is employed in a large sense to include a 
pair of facing mirrors whatever the angle between them if they are used 
to produce a definite deflection of the reflected beam of light.’ The effect 
of the combination is in certain respects similar to that of an artificial 
horizon and, like that, it miay be employed to determine the direction of 
a line of sight. When so used it supersedes the employment of webs in. 
the focal plane of a telescope. The wide-range of its usefulness is illus- 
trated by its application to instruments so mre s' as gun-sights, sextants, 
theodolites, and rangefinders. By AUTFoR. 


Residual in Cemented Objectives of the Crown; 
leading Type,. G. W. Moffitt and O. K. Kaspereit. (Optical Soc. 
America, J. and Rey. Sci. Inst. 11, pp. 275-281, Sept., 1925,.)—A study is 
made, by consideration of the glass chart, of the selection of crowns which. 
will combine with a given ordinary flint to form a corrected objective. 
of the cemented coma-free type. Fout crowns, selected to be fairly 
uniform along the middle line of the crown area, are paired with various. 
_ flints. to form fully corrected objectives of equivalent focal length 100, 
crown thickness at 6-0, flint thickness at 2-0, the spherical aberration. 
being adjusted to zero at 4 =7-0. All the members of the series © 
practi coma-free, . Curves are given showing the spherical aberration, 
and for the variation of zonal error with index difference, the latter indi- 
cating that so long as the index difference is greater than 0-04 there is 
little. to, choose among the possible coma-free objectives but that for 
smaller values the zonal aberration increases rapidly. An index difference 
less than ©+04 should therefore be avoided. in objectives that. must. work 
at large relative apertures.’ The secondary chromatic aberration of the 
series of objectives is found to be less variable than is suggested by theory. 
In experiments on the effects: of the. introduction of prism. glass into the . 
optical system, it is found that a lowering of index of the crown glass. 
by about 0-018 is desirable, thus bringing many borosilicate and light 
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Utility of Special Diaphragms tn Front. of Lenses.  Ronelit:! 
(Nio Cimento; 27. pp. 3154320) treatment,; 
mainly thathematical, of the method of calculating the conditionsfdvoat© 
able to obtaining images of gratings. Two photographs are shown, com- 

Diffusion of Light by Active and Inactive Moleeules, de: 
tons (Comptes Rendus, 181, pp. 371-374, Sept..21, 1925,)—The, 
diffusion .of-light by active molecules :has; recently; been. .treated 
theoretically and practically,by Gans [see Abstract 2405, (1923)],. who; 
deduced his formule from the theory, of Born, and, thereby obtained. a. 
series of relations in which appear severa}] new parameters, The latter, 
suggest an essential difference.in, the Tyndall-effects corresponding to: 
active and inactive bodies respectively, which according to Gams Sect 
be confirmed experimentally. The argument, however, is shown. to. be, 
erroneous in the present paper, where it is demonstrated that the theory 
of the Tyndall-effect, for active bodies is practically reduced to that. for 
inactive bodies, since certain terms which, appear the derived 


74. Stress-Optical Effect Overstrained Celluloid.”'S. ‘Savur.’ 
y. Soc., Proc. 109. pp Oct: 1, 1925.) —Disctéses the criticisms 
Wactitler, dealing with optical stress ‘explorations in celluloid mode 
and his expetimental results with those of Ambronn. Describes an i 
vestigation on xylonite in which the straining and optical iiligedlinti 
were similar t0 those of Filon and Jessop, the relative tetardatién of the 
two rays being measured with a Babinet cOmpensator ; ‘thete was no 
trace, up to breaking-point, of a maximum, still less of a Vanishing or 
reversal of double refraction; this is in complete contradiction to the 
result of Ambronn and Wachtler, A direct’ determination of the order 
of the band observed, however, proved to be extremely difficult, and the 
Babinet was teplaced by a t t horizontal cellak d strip, cut from the same 
plate as the strip tested, the bands due to the horizontal strip alone a) 
to the two strips combined teitig observed sidé by side, in the hope tha 
the sign and order of the residual double refraction might be determined ; 
the position of the black bafid, however, did ‘not confirm the previous 
reat ther that of Ambronn. Investigation with monochromatic 
that the black band was achromatic without being neutral, 
Pi ihe nding to zero retardation, and ‘this shows that the law of dis- 
persion of double refraction in. the highly strained specimen and iff ‘the 
slightly bent comparison strip Cannot be the same ;’ it was shown 
mentally that 'the law of dispersion ‘of double refraction in xylonite ig 
profoundly affected by overstrain, and it is a Went that’ a similar effect 


in the ‘Celluloid ‘employed by and Achtler ‘accounts for 
result ‘Obtained By them, °°" ALN A 


On: the and Critical Electrowi:V elovisies: “of 
H. Schiiler and K.L. Wolf. (Zeits: Physik; 34: 
pp. 343-346, 1925.)—In this'paper a dispersion formula for hydrogen’ 
as a typicaldiatomic gas is given, and ‘the resulting special’ wave-tengths 
are discussed in! conjunction with electronic’ impact measurements. » The 
two tetms of the formula are shown to refer to the centres’of two absorp- 
tion zones. 
18641 1925}] should be consulted. He Ho. 


> 
4 
> 


(Seattaring: of Light otmothe Atmospheres Rekrawdeb 
subject im: qualitative: wdy, but the results. were notin sufficient dete! 
nor alvays:suitable:fot quantitative work [Abstract: The 
author his quantitative measurements. of. the: ‘brightness, the 
sky in different directions used an. optical pyrometer, capable rotation 
about @ vertical axis, combinéd with 4 totah reflecting prism-which could 
be rotated» about a horizontal axis, and :thus: the. whole sky..could .be 
examined it detail. Two light filters-+red and blue—were used and their 

ion. for different wave-lengths determined. The results obtained 
for the brightness of cloudless skies for:various directions and: elevations 
show: that the. Mie-effect in the atmosphere: is‘ very large,'. Scettermg 
is. produced: by particles of molecular size and by others: much: Jarger, 


Asymmetry and Optical Activity. E. Darmoia, de 
Physique le| Radium; 6, 2324240; July,: 1925,)++Dhe theories of 
Drude, Stark, Oseen; Born, Landéand.J; J. Thomson are briefly considered. 
The theory of de Mallemann is discussed at greater length, but:all physical 
theories are considered unsatisfactory, for they fail to account for the large 
variations of rotatory power with change:of temperature and of dilution. 
Thesé large variations are only explained by. the aid of physico-chemical 
theories sch as association of,active molecules with! each: other (tartaric 
acid) or with the solvent and chemical reaction between the active sub- 
stance and ‘the solvent {malic acid .and molybdates): The, ;mojecular 
rotatory power is a mean effect; for the partial or total orientation of the 
molecules change it considerably. This is shown by the experiments.of 
de Mallemann dealing with the orientation by an electric field and those of 
Longchambon dealing with the rotatory power of active substances in 
‘form, The relation between. chemical constitution and the 
towsky. (Ann. d. Physik, 77.6. pp. 589-643, Sept,, 1925,)-A continua- 
tion of previous work by F. Kottler [see Abstract 2398,(1923)].. The present 
paper deals with diffraction at the edge of a circular disc, ‘@ disc with cir- 
cular aperture, a strip.and a screen with slit, and a aA The 
ao Molecular: Scattering. -of Light in. Ligwida LK. 5. Krishnan. 
(Phik Mag. 50. pp: 697-715, ‘Oct., :1926,)—The, theoretical explanation, 
ete, of molecular scattering of light in liquid media has been worked out 
by Raman, Ramanathan, Gans and others. Their results show that in 
an anisotropic molecular medium there lis (both. polarised .scatteringdue 
to density fluctuations and also to the optical anisotropy of the molecules 
of the liquid: The experimental work on) the intensity;and depolarisa; 
hensive work involving the examination under standard. conditions, of 
which details are given, of about 65.liquids. The. results.are incarporated 
inva seriés of tables. The liquids used were mostly. carbon compounds, 
\After! giving experimental details: and results a discussion of the same 
VOL. XXIX.—A.—1926. OSL — 
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ead of the Spectruin exciting fluorescence, .and the fluorescent light being 
in ‘the less refrangible region: ‘This @ffect In some liquids 
thére is an apparent relation between ‘wavelength ‘and. depolarisation, 
and the imperfection of polarisation ‘shows':an imtrease: with decrease 
of} wave-length. In discussing the relation: between depolarisation and 
chemical’ constitution, it is pointed out that optical anistropy does not 
always' coincide with asymmetry of molecular shape, but ‘that within the 
same series of compounds increased symmetry causes more perfect polarisa- 
tion: The theoretical formula for the intensity: is found to fail in the case 
of high refractive index liquids, and these dre also liquids which show: high 
depolarisation. It is seen that even though the absolute: values ‘of the 
inténsity calculated by the two methods given in the paper widely disagree; 
the errection factors for the values relative to ether, except for high 


Galeulation of Rotatory Power on the Basis of Molecular Stricture. 
R. de Mallemann. (Comptes Rendus, 181. pp: 106—108, July 20, 1925.) — 
By treatment on similar lines to those employed in a previous:paper {see 
Abstract 253 (1924)], the conception is introduced of an irregular tetra- 
- hedron as being the simplest model of molecular structure 

with optical activity; the magnitude of the latter depending on (1) the 
différences between the lengths of the sides of the tetrahedron, (2) the 


Physique; pp. 456-458, Sept.-Oct.;' 1925.)—In a recent paper (see 
Abstract 2717 (1924)] the author has introduced certain ¢lements for 
1 etising the structure of any molecule, but it has become evident 
to him that such elements are ‘only' completely defined with respect to 
@ specialaxial system of coordinates. For this purpose the system 
chosen is ‘that of the principal axes:of the ‘molecule. Certain erroneous 
deductions in the previous paper are therefore corrected, and rotatory 
power réferred to purely tentral fortes in'conformity with actual ideas on 
the eléctfostatic nature of valency. The rotatory power is also shown to 
be completely independent’ of choice of origin: Any molecule is found to 
be characterised by three principal refractivities, two principal anisotropies, 
and three principal ‘dissymmetries. ‘The corresponding invariants appear 
in the expression for ‘the isotropic refractivity, the Kerr constant, and 
the rotatory power. All the other electro-optical magnitudes, such as 
the didlectricconstant and the rate of depolarisation of the Tyndall-effect, 
Abstract 


J. Plotnikow: (Zeits. Physik, 6. 10. 
wh 528-530, 1925.)—Describes a form of differential radiometer, which 
the author terms a thermo-photometer,; depending on the heating of 


disc: Two such reservoirs are respectively i by the sources: of 
light'to be compared, and a difference in the received results in 
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Magnesium:Light for; Sensitomeiryof Photographic: Plates;:cBs Ms 
Eder. (Zeits. wiss; Phot: 23:-pp. 383-387, 1925.)—-Burning «magnesium 
pure white light Its spectrum is approxi- 


well a Gk Sah gO ban enter some lines (Mg 518-616, as 
ultra-violet lines at'383 and‘ $72, which altogether do 

the Th this connection ‘majhesiam light is 


supérior to the carbon’arc. A‘ réductidh table for dégrees 6f the -sensito- 
at a distance of 3 metres. This ‘tables’ gives: the information 

84. The Action of Hydrogen Peroxide Single-layer Silver Halide 

man Kodak Go. .Research Lab.,.Comm., No, Frank, Inst., 
pp: 336-348, Sept,, 1925.) —No work, with the exception of a few experi- 
ments of Svedberg in 1920, has been published on the action of hydrogen 
peroxide on single-layer plates. The work which two of, the present 
authors, published in 1923 dealt with the action of hydrogen peroxide on 
ordinary plates, At that time a tentative hypothesis 
was proposed of the mechanism of this action. Since, then W. Clark has 
discussed. the, work then described and that of, others, eae od soy 
an hypothesis based. on the work of Fajans and, Frankenburger, and also, 
more recently, on, some experiments, of his. own, | the, result of the 

present experiments it is concluded, that single-grain-layer silver 
plates are only very slightly affected by H,O,, no.matter what..the con- 
centration of H,Og, or time of treatment, unless they have been given 4 
previous light. exposure. On. this case, the number of grains showing 
developability seems to be. greater. than the sum of those produced by 
light and H,O, separately. The reason suggested for this.is that not only 
developable latent. image, but also undevelopable image, is. produced by 
light, and that the H,O, carries this over into developable latent image 
as, well as making its own proportion of grains deyelopable, It is shown 
that Clark’s hypotheses (a) that the so-called sensitivity of specks consists 
of silver oxide or hydroxide, (b) that the action of H,O, is a purely chemical 
one on this oxide or hydroxide, reducing this,to silver, which,then makes 
the plate developable, are untenable,\not being supported by experimental 
facts, and (¢) that reversal is due to peptisation ofthe silver by the H,O,, 
is still open’ to. question... It ia further shown that while the authors’ 
original hypothesis that the action of H,O, is one of chemiluminescence 
is not completely substantiated, it jsat least not: strongly contraverted 
except by one fact, namely, that “acid ;;seems to be slightly more 


and work of developable. centres. [See 


On. the. Number of the Dispoysion. Electrons: which are.orvanged in 
Stationary State. Reiche and, W.Thomas.. (Zeits. f. Physik, 34. 5-7. 
pp. 5104525, 1925.)—In this paper the authors derive a simple summation 
bilities, which, in certain cases such as absorption, 


and scattering 
of Réntgen rays, — it enables 
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{M6 transition: of simple, 
fotatory) to ‘be calculated.’ is entirely. 


ibeation of the COmrion Chapman and AE. 
Mag...60., pp. (see, Abstract 

has given an approximate theory of the i se eae ot 
ofthe, CO,-ion, tht a though 
yesults.of the correct, order. of magnitude, 

with observations,.and the authors have time Kornfeld’s. 


ctrical Webb (1924)] studied the life of resonance 


tator were mounted on the same shaft. For X2537'a trace was ‘obtained 
onthe plate, whose length depended on ‘the petsistence of the’ radiation: 
speed of rotation gave the time scale. The blackening of ‘the filmy 
"The time taken’ to detrease’to 
and sec. for cells’ “of “length 
1-6 and 3- “The arc alone in a tube 6°9 cm. ‘tadius gave 
the constant was "5-5 X 10-8 sec The decay ‘is ‘independent 
vapour-pressure from 0-006 to 0-27 mm. for the cell and from 0-5: 
oa. for thé bulb. ‘If the’ cell’ contained ino distilling “mercury or 
sealed off from the pump tio persistence was observed. Fresh 
mercury is éssential. The time constants are Of the*order of magnitu 
entr the ‘wall of the cell! without impact. 
GB. Quantitatice Formulation Of the Principle and the 
Calculation of the Intensities of Spectral Lines.’ Part 1..1. Tamm. (Zeits. f: 
Physik;34/ 1. pp: 69-80, 1926.)—An attempt is made ‘to formulate the 
correspondence principle quantitatively, following Bohr and Kramers, the 
eSpace ‘being supposed to’ vary linearly from initial to final'states. The 
‘frequency conditiofis ‘may then be deduced from this principle as 
Welf'as the rélative’ intensities of the Zeeman‘ cofmponents of lines. The 
purely empirical rales of Ornstein, Burger and Dorgelo may also be deduced 
from this theoretical basis, and if opposition to these ‘Sum rules; and in 
lete accord with the experimental observations, a partial polarisation 
total radiation is deduced. The differences in caltulated intensities 
¢ these considerations and those on the Ornstein rules are too small to 
allow” of experimental distinction ‘to bé made: The equations ‘obtained 
allow of a-caléulation ofthe Zeeman’ 


sons out to vd wal 


4. Physik; 84:4:pp. 296-308, 1925.)—In: continuation of Part I the: authes 
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method was uséd. Light from an ifitermittent mercury arc passed ‘througt 
a quartz cell containing mercury-yapour at temp ites from 40°C. ‘to 
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explains; by means of Heisenberg's) tnodels (scheties I and 
2279 (1025)), why it is that the arrangement of the ternis to forth 


nected with one of the series limits and which-with another, and gives tables 
and diagrams’ in connection with this: One of these relates to the cate-in 
which: théte are:twovelectrons swith and: ‘gives ot My 

pr that: certain terms belong to a first and others to a second gréup; 
while for the remainder no grouping is'possible.» Physically this ‘arrange- 
ment iniplies:that when is small, two'such electrons give P-;D-triplets 
atid singlets when » increases; the two terms’ with the lowest) values ‘of 
of eachiof>these triplets, the 4S term, and) the singlet terms towards the 
higher series limit. Other values of #, for two electrons are considered, 
and the results are made use of in a study of the behaviour to be expected 
im the'case of elerhents in the fourth, fifth and sixth columns of the petiddic 
table..-The spectra of Ca, N; are considered as illustrating 


50.’ pp 650-662, Sept, 


} of 

In this N’ is Rydberg constant inodified or not-by a purely.n 
multiplier; and (g,q', m, m’, 1,7 are integers ; a1, By etc.) are at least 
approximately constants: as regards the varying. integers; ..and Ome co- 


Nitride... Mulliken... (Rhye. -Revij26, pp. 319-888); Septa 


The bands shaded toward the red, between 3800 and: 5800,:A, , investigated 
by ,Jevons {Abstract 1823: (1013)] have .been Sicl, vapour 
was. introduced.into active nitrogen, no oxygen being present, Each band 
decreases from.a sharp intense head on the violet side to, zero at the null 
line and: then increases maximum at about;m, =.13.in the negative 
branch, (where, the Jines .can; ‘be, .zesolved,: aFtangemeat was 
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iT moainmcations ype. suggests thi ne 
following formula ‘will coordinate ‘phenomena : 
the mass,,of; an electron to. that,.of a. typical nucleus inthe molecule. 
Analytical treatment of the theoretical basis for this formula will follow 
in a nt A. D. 
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reyjsed and correct initial {n’) and final (#’’) vibrational quantum numbers. 
assigned... An equation is obtained for.the wave: number y, of ‘the null 
lines of the Si?*N bands, and one for the lines of any band thisgives'the 
internuclear distance for. the vibrationless SiN molecule as 1-56 x 107* cm: 
Additional weak heads appear which inditate the isotopes Si**N and Si*°N, 
the first being slightly the stronger, which agrees with Astons’ result using 
the positive ray method. The close agreement im the positions of: these 
heads. with calculation rules out SiO of any other-compound:than SiN as 
the emitter of the bands, confirming the chemical evidence; The agree- 
ment is definite but not conclusive evidence agaiist half-quantum ‘numbers, 
aresult opposite to that for BO: The intensity distribution in the bands 
corresponds thermal equilibrium at about 80°C. In respect to the 
initial vibrational quantum number the distribution is non-thermal, and 
corresponds to a high effective temperature as in other cases, such as BO 
and. CN. The sequence A, =O is by far the strongest. A new system 


Ovigin of Bond. Specira... ‘Duffeux. 
249-318, Sept.—Oct., 1925.)—-Under certain conditions; which are. now 
sufficiently well known, the thermal agitation in a gas is the same whether 
it be luminous or not. The speed of luminous particles thus results in 
widening of spectral lines, on accountof the Doppler-Fizeau effect, which 
depends only on the absolute temperature and on:the mass of the particles, 
The origin of spectra can therefore be found by measuring the width of 
lines. This quantity was found by measuring the limiting order of inter- 
ference, - For this; a mumber of Fabry-Perot etalons were used. in conjunc- 
tion with a two-prism spectrograph. The spectra investigated were, the 
second spectrum of hydrogen, the first and second positive and the negative 
gtoup of nitrogen, the ultra-violet bands of cyanogen and the visible bands 


of carbon monoxide. The, first two spectra are emitted, by diatomic 


94. Infra-red Band-Spectra.. H. Deslandres. (Comptes Rendus, 
181. pp. 387-392, Sept. 28, 1925.)—This paper concludes the résumé of 
results on the band-spectra of vapours and gases in the infra-red, the 


following being here considered : C,H,, , CHCl,, CCl,, 
00, HS, S0y, Sy, [See also AbetTact 2604 


Ow the Excitation of the Band-Spectrum of Helium. Merton 
and'J.°G. Pilley. (Roy. Soc., Proc. 109. pp. 267-272; Oct. 1926.)— 
An extension of the work of Curtis, Fowler and Goldstein. It ‘was found 
that the band-spectrum can be'excited with much greater intrinsic bright-— 


series with the discharge tube.’ Under these conditions the band-spectrum 
appears throughout the tube. The spark gap appears to possess an 
optimum. length, and further increase beyond this weakens the spectrum. 
In @ helium tube in which the capillary was made in several sections of 
different bore the line ‘spectrum appeared at the narrower-portions, but 
the ‘Banid-spectrum in the ‘wider ‘sections. The effect of ‘variation of 
method ‘of ‘excitation was studied, Se 
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! capillary, and exciting it by means of a discharge from an induction coil 


become stronger under certain conditions. In particular, the green baitid 
observed by:Goldstein was identified, and a provisional list of wave 
Measurements. im the Rotationspectrum™ of the'Long 
Infra-ved... Qzerny. (Zeits. f. Physik, 34. 2-3: pp. 
Experiments:aredéscribed in which the spectrum of a diatomie gas in the 
long ‘wave infra-red: was investigated. The spectrunt ‘is’ obtained usinga 
fine Cu wire grating and precautions taken to build the instruments into a 
closed space into which carefully dried air was passed, special Wwitidows Of 
‘Japanese lacquer being employed: As a source of light an incaridestent 
mantle is used, and it is shown that the absorption spectrum ‘of gase< 
HCl.in the region 42-100 has some six absorption maxima ‘with an 
approximately constant frequency difference. This result is« discussed 
from the point of view of the theory’ of bands; and it is shown that the 
frequency may be written v = 20,794 m — 0-00164 m4; where m= 1,2; 3 
, and further considération leads to the conclusion ‘that half-quantum 
nbnibers must be invoked. A comparison of the results with those of 


"92, Spectrum of, Palladinen 
Type. C, Beals, (Roy. Soc., Proc: 109: pp. 369+384; Oct. 1, 1925.) 
The presence of triplet, quintet and septet systems in the spectra of iton 
and quartets in that of cobalt appear to indicate that the present grouping 
is erroneous. An examination of the arc spectrum of palladium has been 
made, and new measurements of Zeeman-effects and the appearance of 
triplet and singlet terms established, using more complete resolution than 
has hitherto been obtained. An-analysis of the palladium: spectrum ‘on 
the basis of its Zeeman phenomena has indicated that the arc lines consist 
of singlets, triplets and intercombinations between singlet and triplet 
terms. The discovery of odd multiplicities in the spectrum of palladium 


98. Spectra of. Silicon .and Aluminium. .W. C. McQuarrie. (Phil. 
Mag. 50. pp. 819-821, Oct., 1925.)—Bloch has observed that the arc spectra 
of certain elements may be obtained by observing the absorption in the 
spark under water. This method was applied to silicon, an alloy with 
171% of aluminium being used: on account of the shattering of the 
element. The pp’ multiplet at about 2520 A. was observed and also the 
first. member of the sharp series at 2881 A. 


os 99... inthe Secondary ‘0: W. Richar- 
son,....(Roy. Soc,, Proc. 108. pp. 553-561, ‘Aug. 109. pp. °35+56, 
Sept. 1, and pp. 239-266, Oct. 1, 1925.)—-The papers record the results of 
-@ study of the weakened lines in electron discharges in hydrogen and the 
faint lines observed by Tanaka and the author. The lines of the P.Q.R. 
combinations are discussed and placed in series. It is pointed out that 
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| quantuin 
jumps, may -be|by: more than, one unit, as,)say;' and so forth: ‘This 
would increase the moment of inertia calculatet) from term 

a factor of 2, and would bring the values nearer to what is required for the 
observed maximum intensity.:, Zhe papet largely consists of tables’and 
discussions of the same. © Part i}-contiquesithe reduction of the spectrurh 
into groups of related lines, starting from the lines which are selectively 
weakened in electron discharges in hydrogen at low pressures. ‘kn Part dil 


22: of these are of the half-quantum' type. 
has a close correspondence with their behaviour in a Geissler tube discharge 

gt his 
A. 'P. Weber. (Zeits. f. Physik, 33. 10-11. pp. 767-776, 1925.)—Using 
‘the ‘Seemann spectrometer and molybdenum K-radiation, photographic 
spectra have been obtained with faultless crystals of potassidm bromide, 
rubidium ‘alum, copper’ ‘‘ lapus,’? usetl as refiéctors: Secondary lire 
#2: 

to Reflection | Rijoastion of X-Rays: Stegbahins’ | 

(228-231, July, 1926.)-+In the course of work 
on the ‘accurate: méasprement of the wave-lengths of K-rays ‘the Bragg 
Jaw was again: tested with’ the aid the mew instruments. ‘Using Ke, 
radiation of copper, reflections up to the eleventh order were obtained from 
results‘were consistent with the!Derwin-Ewald formula. 
Ariemalous dispersion iby ‘crystals of calcite and gypsum was show? with 
M+rays: of frequency ‘corresponding ‘with the characteristic wave-lengths 
@alciam and sulphur. The reflection and refraction of X-rays by 
amorphous substances was studied as follows: A very fine pencil of a 
was \passéd: close t6 the edge of an obtuse-angled ‘glass prism of densi 
2-561. When the ray strikes a face at a glancing angle three images ‘a 
obtained'om a photographic plate placed behirid the prism perpendicular 
ito the original ray. One is due to total reflection of a portion of the ray, 
another behind the edge of the prism corresponds with the direct ray, and 
@ third near the second corresponds with a ray. refracted by the prism in a 
idirection contrary to the normal optical deviation. . The refractive indies 
K-radiations of: Fe, Cu and Mo are calculated for glass of ' density 
2-551. A photograph is reproduced showing clearly the separation of 
Kaeariysiof’Cu and Fe from a mixed pencil of these rays by using an 


| The new method can be used (1) to measure refractive indices in the 
Kray region,» to study X-ray ‘spectra, (8) to ‘study optical spéctra, 
ta mol mfar ace Hi. GE. 
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About half the constants corresponding to the moments of inertia of the 
molecules emitting the proposed series coincide with! values which have 
already appeared.in previously proposed classifications of bands, to within 


va 


istic X-rays of copper. . A relimin: 


NOD. dd ddified and: Unmodified Scattering Coefficients of X -Raysin Matter. 
0; DeBoe and Jauncey: : Sei., Prac. his pps 
620, Aug); all methods of. calculating the scattenmg. coefficient 
from the intensity X-rays scattered in a certain direction ¢ and, the 
intensity of primary rays the assumption been,.made that the 
scattered rays have the same wave-length and therefore the;same.absorp- 
tiom coefiiciént iprimary rays,! H: Gempton (see. Abstract, 551 
¢1924)) kas shown/that! part of the scattered rays suffer a change of waye- 
tengtho BA = & “Compton calls. the X-rays. Boat tered . 
changé of wave-length, and therefore of absorption. coefficient, “!, modified, 


Fays sca without wave-length change the 
Hepes o Scattering coemitients ‘must be’ 
present d al wi th these in tion fo J J- J, Th 101 omson 


103. Energy As “X-Rays when’ X-Rays are 
absorbed in Copper. Jaunicey and O. K. DeF (Nat: Mead. 
Proc. 11, pp, Aug., 1925.)—“In'a previous paper (sed prove 
Abstract] the same authors havé dealt with the question of modified 
scattering coeffic ts of X-rays iti matter. "They row éttiplo 
same methods for distinguishing and obtaining the fluorescent édeffici 
| addition to the two scattering Co¢fficients. ° For instancé, ‘when X-rays 
fall on copper part of the X-rays aré ‘scattered ate absorbed. Of 


the absorbed rays part of the efiergy Téa M, étc., character- 
periment is tn fair 

104: “Photographic Investigation of Séattered X Radiation 
‘Barkla and Dauvillier published results not in agreement with the 
writer's experiments on the scattering of X-radiation,,.. The present paper 
is. a publication of the experimental details and results obtained, by. the 
spectrograms shown in 1924 to the; American Physical Society,... A com- 
parison of the ionisation, spectrometer, used by Compton and the present 
writer's photographic method is made, Theplates.1 show the decrease 
in relative intensity the modified tothe unmodified line as, the atomic 
number increases; and, in the case of. graphite, the decrease, of relative 
intensity of the modified. line at. small scattering angles. .No, 8 gives a 


picture taken of the green mereury:Jine AS461.A. resolved..by,a.Lummer- 


Gehrcke interferometer, the upper half of. which is direct radiation and the 
lower half radiation as scattered, at 180°. block. . The results 
are incorporated in a table showing souree, scattering substance, angle of 
scattering, measured shift, and computed shift. The two latter columns 

105. Directed Quanta of Scatleved X-Rays. and 
(Phys. Rev. 26. pp. 289-200, Sept., 1925.)——Using a chamber 
-18 cm. in diameter and 4 cm. deep traversed by a carefully shielded narrow 
‘beam of homogeneous X-rays, with exploded tungsten wiresas sources of 


light, nearly 1300 stereoscopic cloud’ expansion photographs. were taken. 


Of the last 850 plates, 38 show both recoil tracks and §-tracks... When 

‘the angles projected on the plane of the photographs were: measured it 

‘was found that in 18 cases -of that 
VOL. XXIx.—a.— 1926. ...10V 
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#o Be expected if the X-ray ‘is scattered as ‘a quantum s0 that energyiand 
momentum afe conserved during the interdction betwéen radiation 
and the recoil electron:' This number 18 is four ‘times the number whith 
would have been observed if the energy of the scattered X-rays proceeded 
in spreading waves—that is, if the-direction of production of a §-ray was 
unrelated to the direction of the recoil track. . The chance that this agree- 
ment with theory is accidental is’ about 1/250.) «The other 20 P-rays:are 
ascribed to stray X-rays’and ‘to radio-activity: The work is believed’ to 

quanta’ of radiant energy. ov Ho Ge. 


106. Wave-lengths of Scattered X-Rays, ‘S.K. Allison and W. Duane. 
axes Rev. 26,.pp. 300-309, Sept., 1925.)—-Deals with intensity distribu- 
tion.of scattered X-rays, as a function of wave-length, (1) Molybdenum 
Rays.—The Li and Al curves for various scattering angles are similar to 
those obtained by previous observers for carbon, the shift of the maximum 
intensity of the modified band agreeing with the Compton theory.” Simul- 

irradiation by two X-ray. tubes permitted scatterers to be employed 
at were small endugh to allow a fairly accurate estimate of the width of 
te mote band. . This width (for. Li), was found to ‘be greater than 

t permitted by Compton’s equation. . The intensity of the unshifted 
line relative to the general radiation is less in the scattered spectrum than 
when obtained directly from.the target of the tube. Less detailed experi- 
ments with Be, C, Na, NaCl, Mg and S are in agreement with theory as 
far as shift is concerned, and show that the relative intensity of the modified 
band, decreases as atomic number increases. (2) Tungsten Rays.—Less 
reliable results were obtained because of experimental difficulties, but the 
shifts are-in general agreement with theory, .. ...., .W.H.Ge. 


107. Mass Spectra of Light Elements. 3.1L. Costa. (Ann. de Physique, 
4. pp. 425-456, Sept.—Oct., 1926.)—A mass spectrograph, similar to that of 
Aston, but of somewhat greater dispersion, has been constructed, and an 
accuracy of 0-03 % is claimed for the measurements. The rays of various 
masses were brought to the centre of the plate by alteration of the electric 
field, the exact value’to give superposition being found by alternately 
adding to and subtracting from the field a small known value.) The 
atom ‘and molecule of hydrogén are found to have the ratio 1 : 2 within 
the mass of an électron. The ratio of carbon to helium is 3: 2, and helium 
is taken as the standard of miass and equal to 4-000. Lithium—6 is found 
to depart from a whole number, confirming Aston’s discovery, and the 
measured value is 6-009. Lithium-7 has been compared with doubly- 
of i: 008 be assumed for nitrogen. oF, S. 


Kg-Lines of Phosphorus and O. Lundquist, (Zeits. 
t Physik, 33. 12. pp. 901-915, 1925.)—-The X-ray emission spectrum of the 
element under investigation was excited by placing a chemical compound 
containing it upon the antikathode of a tube, and was recorded.in the 
third order of a mica crystal. | In addition to the black and red modifica- 
tions of phosphorus, the phosphides, phosphates, phosphites and hypo- 
phosphites of a number of metals were investigated. In a number of cases 
the K,-line was ‘recorded’ as a doublet whose separation varied from 
12 X.U; to: 18-9 X.U., according to the compound used. In other cases 
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with the compound used, which was more marked when an aluminium 
atitikathodé was substituted for the copper.. In, the case of potassium, 
twelve compounds were but no. variation of 
wavelength was ‘detected. FS. 


109. The Experimental of the Relative Intensities of Some 
of the Molybdenum and Copper K-Series Lines and the Tiingsten’ L-Series: 
Lines\' Si Allison Alice H, Armstrong. (Nat. Acad, 
Proc, 11. pp. 563-566, Sept., 1925,)—-Further interest in the experimen tal 
determination of the relative intensities of X-ray lines has been stimulated 
by the recent extension to X-ray spectra of the rules which Burger and 
Dorgelo have. given for relative intensities in the optical region. In the 
present paper the authors (using an ionisation method) have redetermined 
the relative intensities of the. strong L series of tungsten, K series of 
molybdenum. and copper, and the weak L series for tungsten. The ratio 
of the MoK, doublets in the 4th and 5th orders is 2:1, indicating, accord-— 
ing to: Stoner, the presence of twice as many electrons i in the M,, orbit as 
im) the M,;. MoKg to MoK, have a ratio 7:7: 1 and CuK, to K, a’ 
ratio 42: 1, illustrating the decrease in K, with i increasing atomic number. 
The experimental ratio of La, to La, for tungsten is 10: 1, the theoretical 
value being 9:'1. The® mean ‘ratio for By Be Be 
By, Big are given ‘as 100 149-3: 16+O: Or4: 

Bs By having the 2: ‘1 relation predicted. 
Vy tO Vy, Vy, Vy) Vg, Vg, Vg are 14-0: 228: 7:0 78:0: 2-3: 1, 
“110, ‘Radiological Research—A History. _V.E. Pullin. (Roy: Soc: 
Arts, J. 73. pp. 956-970, Sept. 18; 974-986, Sept. 25, and pp. 988-998, 
Oct. 2, 1925. Cantor Lecture.)—These series of lectures ate purely his- 
torical and. confined to the. technological aspects only. They form one - 
of the most complete historical accounts of X-ray progress, and, while 
dealing with research concerning high vacua prior to Réntgen’s discovery, 
they also introduce several little known facts of research after the actual 
discovery of X-radiation. Historical apparatus is illustrated together 
B. J.L. 

111. Long-range | a-particles emitted by the Active Deposit of Radom 
i Yamada. (Comptes Rendus; 181. pp. 176-178, July 27, 1925)— 
Reference is made to the work of Rutherford [Abstract 912 (1919)], Bates 
and Rogers [Abstract 1197 (1924)], Petterson’ (Nature, 113, p. 641, 1924), 
rag Rutherford and Chadwick [Abstract 2989 ( 1924)), in particular 

» the conflicting results of these observers’ in the determination .of 

ranges and relative numbers of long-range a-particles from radium 
active deposit. As a result of the author’s measurements, it is found 

' that for every 10° a-particles of ‘ordinary’ range (7 cm.) from RaC 
there are 20 of range 93cm: It is definitely asserted that there are no 
a-particles of greater range than 9-3 cm. This is contrary to the observa- 
tions of Bates and Rogers, who found two' groups of a-particles of range 
greater than this, viz. 11°2 cm. and 133cm. A. B, W. 


> 942. Capture and Loss of Electrons by. a-Particles. G. H, Henderson. 


(Roy. Soc., Proc. 109. pp. 1, 
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sitiglé positive charge have been detected. by, their ionisation,, and 
ratio of the number of doubly-charged to the numberof, singly-¢ 
a-particles in Equilibrium has’ been :found quantitatively. under various, 
conditions. It has been found that this ratio is independent of the material 
throtigh. which. the a-particles passed, of, the 
the velocity of the a-particles has been determined. ‘a BW. 


13. B-Ray Spectral of Thorium Disintegration Prodi, D. Black. 
(Roy. Soc., Proc. 109. pp. 168-176, Sept. 1; 10253 The ‘analysis of. 
B-rays ThC, and ThD in equilibrium has been) performed 
means of a magnetic field, using the focusing method. The results of the: 
investigation give further strong support to the now generally\accepted 
hypothesis that the lines of B-ray spectra are due to the conversions of 
y-rays in the various absorption levels of the atoms concerned. |. ‘The: 
energy of the highest y-ray recorded from ThD is greater than the corre-. 
sponding tay from RaC by ‘nearly 600,000 volts. ‘This explains -why,, 
in absorption experiments, y-rays from ThD have a lower absorption: 
coefficient than those from RaC. The original paper should be consulted 
for details of the B-ray spectra. BOW. 


Charge of Thorium Xiond Atoms 
on G. H. Briggs. (Phil. Mag. 50. pp. 60012, Sept., 1925.) — 
A method of obtaining Thorium X.by recoil is described, In He, 0, 

N,, CO4, N,O and C,H, all the ThX recoil atoms.are positively char; 
at the end of their recoil paths. In six vapours examined and in NH, the 
percentage of ThX collected on a negatively charged electrode ranged 
from 87 to 94, and because of the difficulty in the experiments of obtaining 
saturation of ‘the recoil atoms it is concluded that in these vapours &also 
the: ThX atoms are initially positively charged The charged state of the 
ThEm atom recoiling from ThX has been examined if air, ‘O,, Hy, and 
and. it is found that in these gases all the of ThEm 
are neutral, The factors determining the probability of’a recoil atom 
= positively charged or neutral are discussed in Conclusion: A. B. Ww. 


Atmospheric Radio-activity and Indian Weather, D. B, Deodhar. 
(Roy. Soc., Proc. 109. pp. 280-286, Oct. 1; 1925.)}—A long, bare copper 
wire, insulated by glass rods, was stretched horizontally 4 ft. above the 
ground in the open, charged to a'negative potential of 3000 volts for two 
hours, and then wound on a metallic cage, which was placed in the i 
chamber of an electrometer, the discharge-rate of which was measured. 
In this way the amounts of the emanations deposited on the Wire at differ- 
ent times could be compared... A variation of voltage between 1500 Volts 
and 6000 volts did not produce any change in the quantity deposited. The 
mean and maximum values, of the radio-activity, A, at Lucknow for 


months October to May are tabulated and plotted. The change in 
weather is very gradual during these months, and the change in A 
regular, with a peak in January, the coldest month of the year ; obse 
tions made on very cloudy and windy days are excluded in taking * 
means, The activity is far greater than that observed by Simpson and 
Gockel in Europe... This, is. partly due to the fact that Lucknow is fai 
inland, and is cut off from the influence of the sea in all direttions ex 
b Mal: south-east ; even in this direction the Bay of Bengal is about 
height and activity during the different months. 
VOL, XxIx.—a.—1926. 


* 
9 
les 
. 


MEAT 2 35 


Het 49 OL bas 08 tA 


HEAT. 
sles) 
The: Bguation\of Conduction of Heat Marion Roy 
Soe. Edinburgli, Proc. 45: 3.. pp; 230-244, 1924-1925.)A highly math 
matical paper showing how the various. general solutions. of the several 
sional space BIS 104 core 4-44 


20 


can be derived from one another. or 
special) forma, or. with boundary are 
techn. ‘Physik, 6. 10. pp. 540-544, 1925:)}—The paper is a concise survey of 
the whole subject treated over a long range of years up to the: present-day. 
After a historical teview with criticisms, ‘the vapour-pressuré: curve of 
Wertenstein and Jedrzejewski obtained by the arc lamp method is utilised 

‘© estimate the heat of sublimation’ (from the weight loss per unit area 

Surface unit time) for solid catbom, ‘and this ‘is given/as 216 calories 
over a range from 2800°C. to 3500°C. absolute. ‘The difference between this 
‘value and that obtained by previous observers is discussed and explanation 
osity/pressure curve hn and Guckel. The ‘variation of absorption 
power of the surface of the crater with diminishing pressure is:mentioned, 
and finally it is, shown that-expe iments at higher temperatures: are 


the explanation of the discrepanc4 be completely effected.” S. G..B. 
White and Black Di their arbon. 


TLS 
1925. ‘Paper read before the Deut. Bunsen Gesell., ‘Darmstadt, May, 


are given of varemeants of the densities and heats of 
bustion of Various fofms Uf carbon. Five samples.of graphite, derived 
mostly from gneiss or crystalijx chalk, gave, for the heat, of combustion 


sample of ‘tod-liké graphite from Ticonderoga gave .7847);4 1, 
whilst artificial graphite prepared at-high temperatures but at a 
ure consist of graphite: have the heat of combustion ,7856. 
rule the density‘ iricteases as the: heat 6f combustion diminishes, The 
oa give ‘for the heat of combustion, the value 7873 + 3. 
the heat of transformation of diamond into: B-graphite is 16 cals., 
into a-graphite 41 cals: per gramme. For carbonado or bleck diamond 
Valtie 7884 + 2 cals. is obtained, so that the material here 
with the stals of white diamond must be amorphous carbon. Carbonado 
stata ond which, after release of:the pressure under which the 
bon‘crystallised-as diamond, was subjected for some time to tempera- 
VOL, Xx1x.—a.— 1926. 
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119, Specific Heat of Liquids according to the Theory of Corresponding 
States. E. Foa. (Accad. Sci. Torino, Atti, 60. 9 and 10. pp. 160-166, 
1924—-1925.)—-Entirely mathematical. | 
‘TARA 
120. S ‘ydrogen Molecule. A. Predwoditelew. 
its, f. ‘pp. the assumption that 
molecule tepresents an inelastic dipole which rotates about 
through the mass’ céntre,d formula tis derived to express 
course followed by the heat of rotation! of (hydrogen; 
quite naa pase the classical quantum theory. For temperatures ranging 
from 35° to 500° abs. the Values given by this formula are in agreement 
with values obtained experimentally. .A relation between the heat of 
121. Theory of Bi-Metat’ Thermdstats. “Timoshenko.” (Optical 
Se. America, J. and Rev. Sci. Inst. 11. pp. 233-255, Sept., 1925.)+Givesa 
general theory of bending of a bi-metal strip submitted to a uniform heating. 


It is assumed that the difference in the coefficients of expansion remains — 


constant during heating, that friction at the supports, can be neglected, 
and that therwidth of the strip is.very,small,.. The equations are obtained 
for calculatinig the temperature of buckling, the comp me travel during 

buvkling’ and the temperature ,of ,buckling in a backw direction, “By 
using these equations the dimensions of the. thermostat for a given tem- 
perature otioparation andl given. can be 


“122. A ‘Simple Thermostat, "Stockdale. (Journ: 
Sei Instruments, 2. pp..392-397, Sept., 1925.)— Smain objections to the 


uSual»typeof thermostat for controlling: high temperatures are that it 
cannot be:used for a long time at temperatures over 1000° C., it cannot be 
applied directly to the control of every type of resistance furnace, the part 
pre in the furnace is fairly large, and the external apparatus cannot 
ee at any great distance from the furnace. In this:note a 
bay 128. Vacuum: Mol and H. ©, 
Burger. (Phil. Mag: 50. pp. 618-624, Sept., 1926.)—A strip of constantan- 
manganin’ foil, 0*001 mm. thick and: blackened on one,side, is soldered 
to two Slectrodes carried in: a glass) tube ;! by. evacuating the tube the 
sensitivity of the-element is increased. and yariations due to convection 
pressure changes are avoided: Linear elements, with a receivi 
mnt.) ‘requiré: cal.fsec; to give 1 microvolt ; elements 
I area,’shaped to. give the maximum width.around the junction, 
need 1/16: “40® ‘cal.jsec» per «microvolt, | The .sensitivity of the larger 
lements is from 50 t0 70°% of the ideal, which occurs when the only energy 
124! “Simple: for the, of Molecular 
f Boaporation.- J. Narbutt. .(Zeits. Elektrochem., 31, pp, 
1925.)—-The apparatus here described allows of the det 
th an accuracy of several units per thousand, of the ‘molecular 


— 
a 
t 
. 
2 
¢ 
x 


tt consists of, a modified form of 'eckmainin'y Boiling: 
apparatus for molecular weight determination, a 


ter manometer or to megsure to within a few 


“128. The Va Chote Acoust 
Part 8. T. Rokkaku and T. Watasé)' (Téhokn: Univi, 
Sci. Reports, 14. ‘pp. 951-258, July, 1925) In English.)+-The:vapour- 

ures Of hydrogen chloride in aquééus Solutions have been!determined 
Gahl and Bates)! 4nd more recently by Kirschmann. {see 

tract 942 (1920)). These ‘determinations ‘were-all limited to.concen- 

trated aqueous Soltitions, ‘say above twicé nornial, and did not:include 
dilute ones. Moréover, theit! valwes differed so much that extrapolation 
for dilute solutions was impossible, hence the need for the present investiga- 
tion. “The method employed was to conduct the ‘air saturated with: the 
vapour of the hydrochloric acid from the saturators to a condenser iat 

C., the condensed liquid 'beitig Collected in'a conductivity cell placed at 
its ‘end. The concentrations of thé condensed solutions were determined 
by their conductivities, ‘and’ thence 'vapour-pressure of "hydrogen 
chloride in the vapour phase Calculated. | In this method the total volume 
of the air passed through the saturators does not affect the final ‘results. 
Full experimental details are givén with data tables.» Dunn and Rideal’s 
method [Chem. Soc., J. 125. p. 676, violent 


surface distillation causing error. he | 
¢ 


“126. The Entropy Absolute Zoro, Simon 
(Zeits. £. Physik, '33. 12. pp. 946-947, '1925.)—(1) The author considers 
that the question of thé specific heats at very low temperatures can be 
decided only by measurements at yet lower temperatures, work which is in 
hand but which is delayed. On existing experimental evidence hecannot 
accept the non-disappeardnce of entropy at the absolute: zero. (2) The 
views of Eucken and Fried regarding the Nernst theorem are i 
if one agrees that ithe. energy in the crystal differs little with change of 
arneniee (3), An error in the calculation of the heat of vaporisation of 
by Eucken and Fried is pointed out. The author’s value agrees ‘very 
as. with that obtained at Leiden, and results obtained by Keésort on the 
change of the heat of vaporisation for different rates of vaporisation still 


Notes on the of the Gas. 
er. (Preuss. Akad. Wiss. Berlin, Bér. 24. pp. 4344441, 
1928. )—In this paper the author ctitically examines four statistical defini- 
tions of entropy which have been proposed for the perfect gas, viz. : 
(1) The Planck conception of thermodynamic. which is 
applicable at very low tempétatures [see Abstract 574 (1924)); (2) a 
modification of (1) for application to higher temperatures, the probability 
being calculated not for a definite distribution, but as‘a quantity based on 
all’ ‘possible’ distributions ; (3) the sub-division of the ‘gas into'small 
éntities, atid then treatment as in (1); (4) ‘the definition of Einstein and 
Schidlof. “The sain object Of the suthor is to show that when quantum 
VOL. XXIx.—a.—1926. 
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considerations are’ based on the single molecules, 
statistical basis forthe division leads of necessity to the Einstein 

posals. This implies a radical departure fom the 


Wiss. Berlin, Ber. 24. pp. 442~451, 1925.)—The critical tion 
Sehrédinger [see preceding Abstract} of entropy definitions. (see ,also 
Abstract: 1489 (1985)}: bas enabled, the author, to commpnicate now his 
recent investigations on the subject, as well as to reply to polemical points 
raisediby the above. In, §1 he supplies.a definition for which he claims 
preference; viz. the absolute entropy of a physical. entity of several degrees 
of freedom fora given,energy E isS = ’ log P, where P denotes the number 
of different stationary! states which the entity can assume with energy . 
This definition depends naturally on the hypothesis that a physical entity 
of-given energy: possesses only a finite number of stationary states, other- 
wise itvis>independent .of its condition (oscillator system, crystal, gas, 
solution). Its: chief; characteristic is the avoidance of, all. probability 
considerations and their-connected, arbitrariness, while the problem of 
entropy calculation: is referred to another independent physical problem, 
viz, the quantelation of, the processes taking place in the entity.. The 
definition ‘differs from, any, other hitherto proposed in that the entropy 
is found diréctly and’ia not-based on the consideration of parts (molecules), 
with applications to special cases. Pee H. H, Ho, 

129. The Pressure Dependence Atomic in 
Riemetvitary Solid Bodies, \H.Sirk. (Zeits. Physik, 33, 12. 894-900, 
1925.)-~In: this - mathematical paper, the author. calculates relative 
pressurechange, of the atomic. oscillation ftequencies along the fusion 
curve'ftom Griineisen's theory of the solid state [see Abstract 268 (1913)}, 
and:also ‘from Lindemann’s hypotheses on the fusion mechanism. .The 


- Radiation from. ‘Luminous ts. techn. 
Physik, 6. 10.. pp. 630-540, 1925. )—The is Senack. al 


with, the radiation from carbon particles in suspension in luminous 
and produced by .the decomposition of hydrocarbons. It is shown that 
the temperature of the flame is approximately the sameé as that ete 
saot_particles suspended i in it and that the absorption law is applicable 

the soot suspension in the luminous flames. Examination of soot ee a 
derived from ginyl acetate, turpentine, stearin, petroleum, and ordinary _ 
iduminating gas shows that approximately the same properties exist, v whi 
flames from, which the soot has been precipitated are almost the same ‘a 
these with soet.in suspension. The mpaent of absorption by the oc 


OTT 


ohapiges it the infra-red region’ by about "By the: use! | setts 6f 

the, absorption, coefficient, with, jthe, ratio of. the 

radiation emitted, by.the,given flame to that for a black body at various 

the,absorption coefficient with, the real temperature 

aad tliejblack body temperature.of the, flame, it is possible to 


VOL. XXIX.—A.—192 


” 
‘ 
“s 
* 
1 
q 


ET OSD AL 2 39 


true and black body temperatures differ only slightly, and thus measure- 
ment with an optical pyrometer will give the true temperature approxi- 
mately for many luminous flames. The results are considered of high 
technical importance. R, S. R. 
Dévivation of the Planch. Rediation.. Lam. w. 
Heitlen....(Zeits. f) Physik, 34, 5-7, pp. 526-531, 1925.)—In this mathe- 
-matieal paper it js shown, from radiation, equilibrium considerations | of 

erse process, as.also:to that of the B-process, when the radiation density 


of the Radiometer. E, Marsh, E. Condon and 
LBs Loeb. (Optical Soc. America, J. and Rev. Sci. Inst. 11. pp, 257-262, 
Sept.,1925.)—An experimental test of the Einstein theory and formula 


the length of 
AT 


i to the area of the. wave, Einstein gives formula K =>— 


for. the case of the Vans on 
Kis, the force on the vane per unit length of edge, p is the gas-pressure, AT 
the: difference in temperature, A is the mean free path, T the absolute 
‘temperature. Mica.vanes 0-045 mm. in thickness were made having one 
side of} grid form,and the other of solid form. These were suspended to 
rotate about a line so that they had the same area moments but with 
edge moments approximately 4 for the grid to 1 for the solid side. Light 
Was projected as a parallel beam on the suspended system and the deflec- 
tion noted by a mirror, lamp and scale method. Ordinarity the deflections 
were always to the grid side, but not in the ratio 4 to 1.:' This'is perhaps 
due, to. cooling at the edges, and thus AT for the grid is Snialler‘than for 
the solid end, This was,tested with an aluminium vane 0*16 thick, 
bs it. was found that the deflections were greater towards the solid end. 

perhaps, was due to conduction of heat from one side ‘to theother. 
By insulating one-half of the vane from the other by glass, the mica condi- 
tions were repeated. The sensitivity increased with reduction of pressure, 
and the variation is not in accord with the Einstein equation. Finally, it 
is found that the change in AT jis sufficient to cause the pressure variation 
observed, and that it seems to be the edge of the vanes rather than the area 


which is the in the action of this type of cod 
133. deacons from the Second Law of Thermodynamics. T. Ehrenfest- 
Afanassjewa. (Zeits. f, Physik, 33. ‘12. pp. 933-945; 

r of rset amics is analysed according to an investigation of 
basins The ‘statements of this law by Thomson and by’ Clausius 

‘are examined in detail and two groups 6f logically independent axionts are 
obtained, of which the one applies to the properties of bodies in a state of 
and other to the ldws'for irrevetsible processes; It is thus 
that’ the Thomson and Clausius’ ‘do'ndt 
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"134. Combined Vibration of a Ww. B. Morton and 
ce M. Chambers. (Phil. Mag. 50. pp. 570-688, Sept., 1925.)— 

A string and a bar are joined at their ends by short transverse connee 
pieces of negligible mass. The modes of vibration of this system are 
worked out mathematically, and using a “* bar”’ consisting of a piece of 
light metal tubing and a string consisting of a piano wire suitably mounted 
experiments are carried out to test the theory, and different phenomena 
predicted are observed. An attempt is made to explain the “ wolf-note,”” 
and further experiments are contemplated whith, it is’ hoped ‘will throw 
more light on this phenomenon. ‘6. A. 


“135. Secondary Air Wave in a Pipe. 
Ee Vautier, (Comptes Rendus, 181. pp. 174-176, July 27, 1925.)—A 


further discussion of phefiomena similar to those givén in an earlier paper 
[Abstract 2554 (1925)]. Two forms of secondary wave are set up by the 
passage of the primary wave past slight constrictions in the pipe. These 
are differentiated by very unequal time elements, one being of the same 
order as that of the primary wave and the other very mech onerter. . 
Wh. 


“et “136. Vibration at Contes of a Cylindrical Air Column. ©. Barus. 
(Nat, Acad. Sci., Proc. 11, pp. 408-412, July, 1925.)—As before [Abstract 
2328 (1925)] the column is set in vibration by telephones at its two ends. 
One telephone is in the primary circuit and the other in the secondary 
circuit of a small inductor, The frequency of break in the primary and 
the amounts of resistance and inductance in the secondary are Variable. 
The effect of varying this inductance on the nodal pressure at the centre of 
tae tube is investigated, and numerous curves show the results obtained. 

137. Vibration at Centre a Cylindrical Air Barus. 
(Nat. Acad. Sci., Proc. 11. pp. 494-498, Aug., 1925.)—An amplification of 
previous work [see preceding Abstract]. The effect of interchanging the 

438. Vibration at Centre of a Cylindrical. Air Column. C. Barus. 
(Nat, Acad. Sci., Proc, 11. pp. 581-684, Sept., 1925. .) —The apparatus pre- 
viously used [see preceding Abstract] is improved in detail to deal with 
1B9,: Recognition, of Speech Sounds by Touch. R. Gault. “(Wash- 
ington.Acad. Sci., J. 15. pp. 320-328, Aug. 19, 1925.)—Telephone receivers, 
the caps of which have been cut away so as to expose the diaphragms as 
much as possible, are held in the hands of nine deaf persons with the dia- 
phragms towards the palms. Into a microphone situated in another 
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A, E, I, O, U are spoken three times:in this known order. Then they are 
repeated in an unknown order, and évery subject writes down the vowel 
which his sensations of touch lead him to suppose is being uttered at the 
moment. Confusion most often,occurs between E and U, as is the case 
in hearing over the telephone, apparently because the higher overtones 
which play-anost part, in determining the differences 
Precautions are taken to ensure; that the, subjects do not by bone 
conduction to the inner ear, or, 
“140. Ey, Lane. (Phys. pp. 401-412, 
Septs 1925.) —By: introducing,.a,tone of; frequency into, one, ear)and 
another tone of frequency:;f +N; into, the,opppesite, ear, where, Nis less 
than 5.or 6 cycles,two, kinds, of .bimaural beats are obtained,,. Objective 
binaural beats are heard for most, values,of f within the audible frequency 
range, ‘provided there is the proper difference in amplitude, between the 
two tones. For telephone receivers as sound sources, this difference for 
best Keats is about 55 transmission units (T.U.) and forthe same receivers 
supplied. with sponge-rubber cushions about; 62-2.U. .These beats, are 
heard because the louder tone is conducted through the: head to. the, ear of 
the weaker tone and the two tones there are aboutequally:lond. ‘Subjective 
binaural beats are heard for frequencies below 800 or 1000 cycles, when the 
tones at the two ears have about the same amplitudes, differing by not 
more than 25T.U. Data obtained with twenty-two observers aresummar- 
ised. The evidence indicates that these beats are not due to cross-conduc- 
‘Hon. bat aré of central origin and the fesult of the censeof binaural 
‘tion ‘of sound by phase. If‘the:beats are'slow (less than one per they 
are’ generally recognised as an alternate right and left localisation, though 
‘some obververs tnay report oue:or more intensity maxima during the heat 
Such maxima are explained as the result of. one’s interpreting the 
sound as louder when localisation is more definite: Fast beats (more than 
one per sec.) are generally recognised as an intensity fluctuation: They are 
explained by assuming that the sound appears louder when the phase 
relations are such that it is normally best localised inthe: position toward 
which the attention is directed. This explanation is supported by observa- 
around the head of'a listener.’ 
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oft tn pitied of crit beol to eid 
“ELECTRICITY: 
The Unitary Theory of the wide Folds oA. 
Einstein, (Preuss. Akad. Wiss. Berlin, Ber. 22. pp. 414-419, 1925.)— 
Fhe essential identity of the gravitational and-electrical fields is established 
mathematically.’ This is done by first-of-all deducing simplest formal 
expression for the law of the gravitational ‘field, taking no account of 
the #lectromagneétic field. ‘This expression is-then generalised and the 


(Zeitst, Hochfrequéenztechn: 26; 3. pp. 61-78; 1926.)+-This' paper, which 
is of°a ttiathematical nature, deals: wit the subject under the following 
hedds:' The. eledtrostatio' field of cylindrical arrangement; ‘the electro- 
Static field bf ci¥oular rings ; the’ electrostatic field 
(Zeitss Physik, 34, 2-38: pp. 120-130, 1925.)—Expetiments 
Carried out) with*a Volmer:mercury-vapour pump; a ‘stream Of mercury- 
vapour being ‘made to impinge on: a: metallic»walt. The: electrification 
resulting fromthe contact of liquid mercury and metatl:is:reduced tothe 
simiple: Volta-effeot, and»thetefore negligible. Wetting of the! metal-by 
the pmetcury was avoided: The metals employed: were iron, nickel and 
Platinum. A! discussion; partly mathematical; of: the. obsetved: results 
leads tothe conclusion that:the’ existence of a new form of electrification 
established, though: the» phetiomena cannot be 
fully-elucidated.»: An illustration of ‘theapparatusis given: E. B. 
ACOH TIS 
' 144, The Vertical Current of Conduction Atmosphere-Earth. D. 
Pacini. (Accad. Lincei, Atti, 1. pp. 713-716, June 21, 1925,)— 
Measurements of the vertical electro-atmospherical current made by 
the method of C. T. R. Wilson at the Sestola Observatory (1090 metres) 
in the summers of 1922 and 1924. The maximum values were found to © 
coincide with a clear, the minimum with a cloudy, sky. During the rise 
of condensed vapours the vertical current i diminishes and is sometimes 
extinguished. The author thinks that the explanation of the observed 
phenomena is to be sought in the action of the positive ions. E. F. 


145. Electrical Charges in the Atmosphere. W. N. Obolensky. 
(Ann. d. Physik, 77. 6. pp. 644-666, Sept., 1925.)—A special form of 
collector was used to determine the magnitude and sign of the charge 
carried by the air. Precautions were taken to shield the collector from 
the influence of all external fields. Observations extended over a period 
of thirteen months, and in clear weather were made hourly throughout the 
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‘whole days diurnal 

‘oscillation! otcurred: with "two: maxima, but the amplitude :dectéased:on 
overcast’ days, "The times of. the respective ‘maximia and: minima. vary 
‘with’ the hours of‘ sunrise and sunset. The changes imthre-eléctrical field 
ate ascribed to daily variations in the electrical charge:per ¢.o; inothe 
lower atmospheric layers. Values are given for the mean c per 
Maximum, mean minimum, ‘absotete maximum and ute 
minitnum, ‘different months of ‘the year: Observations Were also 
thade’on da With falis-of rain; hail, snow and sleet. While:with rainfall 


‘with siowfalls the sign is‘positive. The bearing of the results 
thedt'y of atmospheric ¢lectrification discussed: bas 
edt 


: of refed, Gases and @ 
Modification of McLeod's, Test-tube. E. 2. 
Pp./287-294, July-Aug.—Sept.,1925,)--A characteristic, of these .experi- 
ments, as compared with those usually made, is, on the one hand, the 
smalh amount of electricity involved.in\ the and, the other, 
the caimplicity) of. the means employed.. erence should, be. made 
the: original, as..the.deseription is illustrated, by figures: essential to i 
comprehension, but,too numerous Paper, therefore 


M47. The cal Probabil iderati with Spar 


Deimek... (Ann. Physik, 77, 6. pp, 667-673, Se 
work of K. Zuber (see Abstract 1193 
[see Abstract 1174 (1925)] and others is first disue, ue e subjec 
then dealt _the. following heads rk harg e as 
collective, y.. Mises ; consideration from ac 


Physik) pp. ‘94-102, 1926). The auttior 

(see Abstract’ 1451’ (1926) ‘that 
electricity | betweén ‘metal electrodes at Small distances’ in high vacuum 
shows' some remarkable peculiarities. In-the ‘present’ paper it ‘is shown 
that’ the positive charging up of a brightly glowing platinum electrode 
which vagina a pposite a.cold electrode in a high vacuum causes a 
ectriclty when the electric field strength between the 
a value of order 100,000 Vvélt/cm. ‘Negative ¢ 
the ‘glowing ‘electrode “brings about with the Safite critical 
strength i increases with diminishing temperature, A, Ey 
Ta 

Dhe Magnitude of the: Oscillations: Tube 
with Electrodes: B. Persico, (Accad» Lincei, Atti, -liopp. 723+ 
728), June’ 21, and2. 20-22, July, the 
‘@stillatgry ‘current furnished “by a generator with: tube is: determined’ by 
the! curvature df ‘the ' characteristic of | thie! tube ‘itself;:;and. varies in a 
somewhat complicated: fashion: as' a functiom of the elements 
wachuded in the oscillatory system-—capacity,: self+inductance, inductance 
‘of the)/coupling,. resistance: is mainly mathe- 
VOL. XXIx.—a.— 1926. 
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matical, is shown how to: estimate quantitatively the intensity, of 
the! oscillatory current, and)the. behaviour, in function, of the; above- 
named: elements is. discussed qualitatively. In the second paper experi- 

of at ‘Different Temperatures. ‘Lydia, ‘Inge 
A. Walther, (Zeits. £..Physik, 34.,1,.pp, 15-26, 1925.)—Sheets of 
rock-salt varying in thickness from 1 mm, to 15 mm. (in some cases to 
29; mm.) are constant.to within 3°C. and the 
puncture, voltage, measured.,, Curves show..the relation between this 
voltage and thickness for.temperatures, varying from, 400° C. to, 700° C. 
The curves can all be divided into three parts: a steep part from 0 to 
5 mm., a less steep part to 12 mm., and then a flat part indicating that 
above 12 mm. the puncture voltage is independent of the thickness. 
Comparison with theory shdws that good agreement canbe obtained for 
the'fitst patts only ofthe Curves. It would ‘appear that different factors 

OW the: Influence Of the Degassing 0f Metallic: Plate bomBurded 
% Kathode-Rays upon the Emitted Electronic Radiation. C. 'Tingwaldt. 
(Zeits. f. Physik, 34. 4. ‘pp. 280-284; 10925.)-—Previous work in this field 
is first briefly reviewed [see Abstract 1438'(1923)}. Experimental 
ments are then described for observifig thé electronic radiation of a 
metallic plate, (platinum) bombarded by kathode-rays. It is shown that 
the'dependence of ‘this radiation upon the angle of incidence ‘of the 
tadiation disappears when thé is a 


182. Chemical Sia of Retin 6280. 
Piccardi, (Accad. "Lincei, Atti, 2. pp. 29-31, July, 1926.)—The 
ionisation of an atom according to the scheme A <2 A+ + electron, has 
been,considered as an ordinary chemical reaction to which is applicable 
the, law of mass action and the formula of van't Hoff. This hypo th 
forms the essence of the,thedéry, of M. N. Saha (see Abstract 682 
which has had such important applications in astrophysics. An experi- 
meatal ch for a. Tesearch the. is here 
Duffendack. (Phys.Rev. 26. pp, 339-345, Sept., 1925, 
curves showing the relation between current and yoltage in a 

electrode, hot kathode. discharge tube ionisation was produced in 

HCh gas at 14 volts. This.is in, agreement with previous workers. 
Spectrograms showed that at voltages near the ionising potential no 
inydrogen lines occurred, but, together with bands, they appeased at 
higher voltages, though only faintly. thermal action of the filament .was 
responsible for the) large dissociation of the gas observed; to. a great 
extent. The apparatus was modified to render ineffective the presence 
of dissociation. products, which hindered the accurate determination of 
‘the critical potential. Secondly, HCl was allowed to flow continuously 
through a three-element discharge tube; the electron impacts occurring 
in an observation chamber before it reached es beeps 
VOL. XXIX.—a.— 1926. 107 
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is: shown ‘in detail. ‘hydrogen lines appeared in this cas¢.up. to 
-volts:| The: current/voltage curves again showed, at» 14. yolts,..a 
critical: potential! attributed to ‘ionisation without 
band-spectra were observed over the range 6000 to 2000. . The con- 
clusion is drawm that:thé molecule has no electron transitions invelying 
a change of energy between 2 and 6 volts. When the positive HQ ion 
néutralised, the electron is probably bound in a single operation with the 
consequent radiation of energy equivalent to volts. -The condnetivity 
Of tungsten filament in HCl was observed to increase: 10 % in dive:hours; 
"154, Critical. Potentials Electron: 
Nicheb-and Molybdenum. R. L. Petry. . (Phys. ‘Rev. 26.: pp: 346-359, 
Sept.,1925:)+-The object of the work was to determine more accurately 
whether the number of secondary electrons emitted per primary. electron 
changes gradually as the velocity of the primaries is increased or whether 
at certain critical velocities this mumber,, changes abruptly. The, appa- 
ratus is described in detail. and is. designed to facilitate observations of 
secondary électron emission from, iren, nickel-and molybdenum, targets 
for primary voltages from 0 to 1500... The-tube was ‘arranged to minimise 
disturbing ‘factorsy all metal parts heated to, glowing before assembly 
and the tube dried by baking before each:series of experiments, ... The 
targets weré cleaned by heating to bright red by electronic, bombard- 
ment from an auxiliary filament: until a steady condition was attained, 
The pressure was’ below 10~* mm..-A null method. (maximum;.error. 
0-1:%) ‘was used for measurement of I, (the secondary emission) and 
I, (theprimary current), The ratio 1,/I,.was found, to:yary only 2% 
with increment of retarding potential' from 3 to 10 volts, to vary very 
little with the primary current and to-be unchanged by neutralisation of 
the earth’s ‘magnetic field. All three metals, after heat treatment, give 
final curves nearly:alike.; 1,/I, is a maximum at 1-30, for, iron. with 
348. volts, nickel 455 volts and molybdenum .356, volts. The.author 
observed 25 critical potentials. for iron, 16 for nickel and 20 for,molyb- 
denum. The values below 40 volts for iron and,nickel agree fairly with 
Thomas's critical potentials for soft X-rays. It is suggested that. acommon 
Asaf 
Barténs (Phys. Rev.» 26. pp. 360-363, Sept,,:, 1925.)--Negative ions 
were. observed.‘in’ large numbers during electron impact .in argon 
{Abstract 1951 (1925}.. These were produced in, absence of argon, and 
came from ‘the filaments used.).(Pt strips coated .with barium. and 
strontium oxides):» A closer observation was made, in a tube, described 
by Smyth [Abstract 1950 (1926)], and,.it was found that oxide-coated 
platinum filaments emit both negative ions: and electrons, due. to disin- 
tegration of the oxide. coating itself. Electromagnetic analysis of these 
ions gave mje asi about 33. with reference to hydrogen ions. They con- 
sisted, only of negative, singly charged, molecular oxygen ions, ,No 
observation of positive ion emission. was made, ,; This negative ion emis- 
sion begins apparently: at a lower temperature than electronic ph a 
and» increases: less: rapidly ‘with temperature than electronic., Their 
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relatively.Jarge-mass makes their contribution ito the space charge appre: 
ciable; and! consequently the space) charge: limited: current for: a given 
“£}0 
Pp: 269-270, Sept: 18,:1926.)—-In researches with positive ions; opneider: 


of oxide ‘and about omide: or alkaline earth 
metal and im some cases also contains about 1% aluminium: oxide. 
These mixtures are referred to as promoted catalysts:. The ifon is 
usually ‘considered the catalyst proper,.and ‘the other constituents: are 


mounted’ as anode and partially reduced in place. After a preliminary 
heat ‘treatinent ‘which consists, of degassing and glowing the material, 
thé positive4ion current is* very, steady at a given temperature: in a 
vaenum of 10-6 mim. of ‘Hg. By! varying ‘the: temperature: through 
‘hundred degrees within the range of 400° to. 170° C.; depending 

on’ the“ material studied; found that the positive .current’ obeyed 
Richafdson's  équation \ Various’ alkaline -earths | are 
. Experiments on ionisation effectsin ‘gases»and on surfaces 


Loeb. (Nat. Acad. Sci., Proc. 1l. pp. 428-435, July, 1925.)—Erikson 


[dee -Abstract’198 a gas-blast ‘method, measured “ionic 


mibbilities in“ ait -at' different. velocities of ‘the gas. -He ‘found»:that 
whilé the negative ions? havea single constant)’ mobility (about 
cmifsec.), the positive ions when first formed have'the'same mobility 
48‘ negative ‘ions, but-that in about 0-004 sec.:after formation their 
mobility drops to ‘a’ lower ‘value,’ ‘about. I+ 4 cm.jsec.,. the commonly 
aéeepted value of the positive-ion' mobility im air.) These results have 
Oy;'CO, ions; and to hot Pt and Ac A and:B 
ions’ in’ air, by Erikson: :Wahlin repeated Erikson's measurements in 
air’ using the*Franck modification of the Ruthérford 'alternating-current 
method. ' He waried ‘the age of his ions by changing the auxiliary field 
applied to the-ions to drive them through the gauze: Wablin has recently 
extended © his’ measurements to He with similar: respits... Although 


: required ions»:.In a thermioni¢ investigation of ‘the catalysts used for 
the’ synthesis of ammonia at the Fixed Nitrogen |Research Laboratory it 
| was discovered that certain catalysts gave a copious and a very steady 
supply of positive ions. Positive-ion currents as large as 10~* amps: 
per sq. cm. were observed. The emission is so constant at a given 
temperature that definite values of Richardson's work function could be 
obtained far these positive ions from the: hot surface. It is found that 
either: the catalyst granules themselves can be used as the hot ‘anode, or 
the powdered catalysts: cam be coated on a platinum ribbon and ‘used as 
| 
either partially reduced in) an atmosphere of hydrogen at about 400°C. 
before’ being installed as the anode, or the unreduced material can be he 
with this source of positive ions, together with the possible influence of 
the positive emission from the catalyst surface on catalytic activity, are 
under investigation. AW E.G. 
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might be questioned because of secondary effects produced by changing 
theraiixiliary field.: The results now obtained, which. require..verification, 
indicate that there is with) the -Rutherford. 
little ‘imcrease in the mobility of the positive..ions, measured.in aire 
though the age of the ions: was less than 0,003, sec.)in the, auxiliary, Geld 
and secy in the measuring field: may -be.further, concluded 
from these: experiments that in the gases in which the.mobility,is.small 
becaihs¢. of the high dielectric constant the mobility of the positive ion 
does not equal the negative li see is, therefore, a. diff 

show that for newly formed ions the i mobility hi the 

with age to the lower yalue found for the complete itive na 
The time, tequired for this change is somewhat in sae 
air, and is about 003 It woultl Appear that gases like ether, 

gases, like ait, give positive ions “having two mobilities, ‘the’ 

he newly formed positive ion being equal ‘to’the sifigle Value’ Gf’ the 
mobility of the negative ion, while the other positive idm has‘a mobility 
Of lower value. A theory is proposed by the author, but it appears to 
fail undér certain conditions, and it is concluded that until more is known 
about this ‘phenomenon, thé “e xplandtion given by Erikson, ‘that: the 
change in’ iiobility. of with time is due to chatige i 
the diameter of the’ ion increasing ‘complexity, is’ the ‘most’ 


Ase. of the to Chamber “Method. 
Citiento, 2. pp. 305-313, )—The: apparatus 


is described in detail with the “of a diagram: The essential parts‘are 
a short ‘insulated ‘metallic tubéethrowgh which drops of ‘watet’fall ihto“a 
slightly” Jarger tube with interior. The apparatus 
arranged that the quantity of electricity catried by the drops in unit of 
time into the’ is equal'to and 

by saturation curtént in the ionisation ‘chamber. WO) Dem 

of Slow Canal Rays through Hydtogen’ ALS. 
dad. Proc. "11. pp. 582-854, ‘Sept./ 1925.)—One Of ‘the 
comer I properties of canal rays is that of changing their charge while 
passing through a ! ye to neutral 
or back again almost every molecule. 
Riickhardt has investigated ¢and? rays of positive hydrogen atoms having 
a’ velotity bétween 1-6 108 ind 2-3 10%em.. eec., and’ found 
that the’ radii’ of the hydrogen molectile; deduced from ‘the’ numberof 
collisions at ‘which chargé 1-33) 107% om. 
for the.fastest rays to.2:Q x the slowest. 
have in the study of the path 3, Aich’ 
found >that very slow hydrogen nuclei 
per’ set: apparently’ donot: penetrate into the’ hydrogen molecule); -but 
afé scattered out of the beam:> the tadius of the molecule required..to 
accoutit(for the. scattering of absorption!jwas found’ toi -be,in fair agree- 
ment with the from)the kinetic theory, an, 
intermediate velocity ‘cortesponding, to- a. -potential :differenceof 50, 
2000 volts have been investigated ‘by 
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the” constitients''in the rays responsible for light excitation become 
neutralised ‘as ‘S60n' as ‘& small amount of hydrogen is intteoduced: » There 
were alsoitidications that’ some'of the neutral particles’ again become 
tive) “In the ‘present experiments it is found that protons. witha 
locity of 16'« 10 sec: (900 volts) will pass through many 
‘tholécules without ‘being: neutralised. Their velocity) is not 
"AcE. 

he 


Mareary,. and Zinc.. R. B. Brode. (Roy. Soc., Proc. 109. 
pp. 397-406, Oct...1, 1925.)—According to the. classical dynamics, the 
molecules,in. the path.of a, beam of electrons will, by virtue of their 
electric, fields, deflect the. electrons constituting the beam, This d 
tion, .while, not, perceptible for the electrons which pass at large dis- 
tances from the molecule, fay capse those which approach more closely 
to, disappear from the,.beam, The. effective area within which an 


electron. will. be. deflected from the beam can be calculated from the 
equation I = Iye—**?, where I, is the number of electrons initially present 
in . the beam, 1.the number remaining at the end of the path, x, p the 
pressure of the gas, and a the absorption coefficient or the effective stop- 
ping area, of all the molecules,in a unit yolume of. gas at unit pressure. 
The, mean effective ve area.of,a single molecule is obtained by. dividing 
by 3-56 x10", when the units chosen are millimetres of Hg and cms. 
‘Using this equation, Lenard and others have determined the absorption 
coefficients for most of the common gases. In the present paper the 


absorption coefficient, or the effective area of a. molecule within which 
an electron is deflected, is. measured for electrons from 0-4 to 50 volts 
velocity, inthe, vapours of mercury, cadmium and zinc. Except for the 
change below 4, volts in cadmium. and the small drop in mercury below 
_vgits, the.curves are approximately hyperbolas of the same size. No 
indications of long free paths at low, velocities are found. The sudden 
decrease. in. the absorption coefficient above the ionisation potential, 
when measured at low pressures, is shown to be due to the effect of the 
absorption. coefficient, .A type of valve is described for closing off, the 


‘AL AND’ INSTRUMENTS 


164. A of Electrical Conduction in Metals... A. Wolf. (Phys, 
Rev. 26. pp. 256-260, Aug:,) 1925.)—A.theory of conduction in metals is 
developed from the properties.of,space lattices, the treatment. being 
similar:to that used for, Brownian.motion. The specific conductivity is 


found to be 0-0 Net ere the stumber of 


function, 8 the space lattice constant, and E the mean heat,content of 
ore ‘degree of freedom ofthe metal. Taking: as equal to 8’. (the space 
lattice constant of the metal), the computed values of the conductivities 
of silver; gold’ and ‘copper are in fair agreement with the observed 
values. For sodium ‘the observed’ value is about twice the calculated 
value, which would seem to indicate that 5 is greater than 3’. A..W.L. 
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» 162. The Physical Properties of Glass in Relation to its Gomposition. 
Part I; The Electrical Conductivity of Glass. G. Gehthoff and 
Thomas. (Zeits. techn. Physik, 6. 10. pp. 544-554, 1925.)—A series of 
systematically altered constituents, both in proportion and character, 
are taken and fused into glass and their physical properties investigated 
in relation to their composition. As the unit for the measure of insula- 
tion characteristics of the glass the temperature was found reo. eget 
Tx 100) at which the conductivity equalled 100-10-™ ohm-! cm.-}, 
This yields curves from which the influences of the various oxides used 
in glass manufacture upon the electrical conductivity can be seen. The 
oxides can be placed in order in the following series according to their 
increasing influence on T 199: CaO, B,O,, BaO, Fe,O,, PbO, 
ZnO, SiO,, Al,O,, K,O, Na,O. With constant alkali content and gradual 
substitution for potassium oxide by sodium oxide the insulating power 
does not diminish uniformly. There is a definite maximum for a fixed 
_ Yatio between the amounts of potash and soda which is independent of 
the total alkali content. The exact position of this maximum: is influ- 
enced by the various other constituents of the glass. In most glasses 
there is a relation between conductivity, viscosity, solubility and chemical 
composition. The degree of dissociation in glass decreases with increase 
pa aba The paper is experimental, and full details of procedure 
tables throughout. 


163. Electrical Conductivity of Dilute Liquid hein, E. my 
Williams. (Phil. Mag. 50. pp. 589-599, Sept., 1926.)—Using a 
Callender and. Griffiths bridge, the resistivity of mercury measured is 
over the range 0°-300°C. The results are represented, by the formula 
to within the probable 
experimental error, 0-02 %. According to this formula, pi99 differs 
only by 0-01% from a determination of Jaeger and Steinwehr 
in 1914. Similar experiments show that the relative conduc- 
tivity at 14°C. of an amalgam containing p parts of cadmium in 
1 part of amalgam can be written 1 + 7-80p — 20”, provided that 
p is <0-02. With indium amalgams a linear relationship holds very 
approximately. At room-temperatures. amalgams containing about 
one-quarter of 1% of magnesium are saturated. The effects of 
these metals, atom for atom; upon the conductivity of pure mercury 
are sensibly the same. The relative increase of conductivity increases 
uniformly with the temperature, the percentage increase being inde- 
pendent of the concentration of the amalgam to within experimental 

G, A. S. 


164. Influence of Mechanical Processes.on the Variation of the Electrical 
| Resistance of Nickel with the Temperature. A.de Negri. (N. Cimento, 2. 
| Pp! 275-285, July—Aug.-Sept., 1925.)—Results of experiments at tempe.a- 
tures between 0° and 600° to ascertain whether variations in structure 
wire-drawing and stretching produce with rising 
temperature an increase of electrical resistance more or less rapid than 
Special attention was devoted to the 

of stretching, which, according to Cantone, produces a notable 
1935 
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(1922)).. It was also ‘interesting to. determine whether there “was a 
shifting of Curie’s point, which has been fixed by recent investigators, and 
principally by del Regno (Accad. Lincei, Atti, Feb., 1925), at a tempera- 
ture of 360°. The results are given in four tables and summarised, as 
follows : (1) Annealed nickel is perfectly reversible ; (2) deformed: nickel 
is subject to the effect of the first annealing ; (3) stretching; lamination 
and wire-drawing produce at equal temperatures a diminution of the 
relation (R;'— ‘compared with that of normal ‘nickel, such 
diminution’ being in direct ratio to the deformation; (4) mechanical 
deformative do not an shifting of Curie’s 
point. E. F, 


165. Photo-Resistance Bffect for Metals at Low 
Bartlett. (Phys. Rev. 26. pp. 247-255, Aug., 1925.)——A theory outlined 
by Waterman accounts for the variations of the photo-resistance effect 
and indicates that such an effect should be shown by metals at very low 
temperatures {Abstract 622 (1924)!. To measure this effect thin sput- 
tered films of metals were maintained at liquid-air temperature. and 
illuminated by a quartz mercury-vapour lamp with and without light 
filters; a potentiometer method was used to measure changes of :resist- 
ance, an accuracy of 1 part in 3,000,000 being obtained. Temperature 
effects were negligible when a distilled-water screen was interposed. 
The observed decrease in resistance (AR/R) for different metals was as 
follows: Bismuth, 16-10-*; palladium, 14-10-%; copper, 1-6-10-®; 
platinum, <1+10-* ; no change could be detected for gold and silver. 
The effect was not instantaneous, but.imcreased along a saturation curve. 
The effective wave-length was beyond 3000 A. for fresh bismuth films, but 
moved to longer wave-lengths with age; a reverse positive effect was 
noticed with some older bismuth films. It was found that the temperature 
coefficients of resistance were in general soaaler for the sputtered films 
than for the same metal in bulk. | A. WL: 


166. Selective Photo-effect. R. opel. ‘Physik, 33. ‘3. 
pp. 237-245, 1925.)—Not’ only with batium, but also with strontium 
reflecting surfaces the maximum photo-effect can be observed, with the 
characteristic influence of the electric 


167) A> Current Rectifier based on the of 
Bellia: (N. Cimento, 2. pp.' 321-324, July—Aug.—Sept., 1925:)—lIf-an 
electric cutrent be passed through a metallic lamina placed at right angles 
to the lines’ of a magrietic field there is distortion the! equipotential 
lines if ‘pointed electrodes be applied to the circuit,’ i.e. the Hall-effect. 
With electrodes extending to the whole circuit there is distortion of the 
current lines, i.e. the Corbino-effect. On the basis of these phenomena 
the author obtained’ a continuous from an alternating ‘current! A 
rectangular metallic lamina. ABCD has four electrodes, two p and:¢ of 
small resistance extending the whole length of the sides AB and CD; the 
other two, ands, pointed ‘and applied at the centre of AD: and: BC; 
The experiment was made with a'lamina of commercial bismuth 26 mm. 
square and 3-5 mm. thick. It was placed inside a bobbin about 7) cm: 
long having four coils of wire; the number of spirals per'cm. being about 
The electrodes p and were connected with a galvanometes: of 
small ‘resistance and ‘medium sensitiveness, 
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the scale corresponding to about 0-3 x 10—* amps... Passing an alter- 

nating current through lamina and solenoid, the galvanometer marked a 
permanent deflection indicating the passage of a continuous 

current. The deflections were sensibly proportional, to the squares. of 
the intensities.of the main current.. Excluding the solenoid and passing 
the alternating ‘current through the lamina only, the .galvanometer 
Temained undefiected. More marked effects were obtained by placing the 
nating current passing through the lamina. -. | E. F. 


468, Thermoelectric Properties of Metals and J. G 
(Rev. de Mét, 22. pp. 400-434, July ;. 527-538, Aug., and pp. 610-630, 
Sept.,.1925.)—This series of articles contains a brief historical and theo- 
retical outline of the subject of thermoelectricity and an exhaustive treat- 
ment of its industrial applications. Methods of measurement Suitable 
for the workshop and for short test-pieces are described. The results of 
measurements on a large number of metals, alloys and steels are given 
and the application of these to the deciphering of constitution, mechanical 
properties, etc., are with, very of the 
subject is appended, | 


169. A High-frequency Wheatstone’ K. Kipfmilller. (Elek. 
Nachrichten, 2. pp. 263-270, Sept., 1925.) —The bridge described by the 
author employs condensers for the fixed arms. The impedance to be 
measured is in series with a variablé condenser and the balancing means 
is an ohmic resistance, also in series with a variable ¢ondenser. Errors 


ding. | H. H. H. 
170. Galvanometer and its Amplification. W. J. H. 
Moll and H. C.. Bu . (Phil. Mag. 50. pp. 626-631, Sept., 1925. 


Zeits. f. Physik, 34. 2- eu 112-119, 1925.)—The authors discuss the 
factors important in a good galvanometer—the essential feature is not 
the extent of the deflection per microvolt but the smallness of the e.m.f. 
which can be read off with certainty. A galvanometer of high sensitivity 
but strongly subject to perturbations is of little use in measuring small 
e.m.f.’s. The advantages of a quick-acting galvanometer, such as that 
designed by one of the authors (Moll), are illustrated.-- A method of 
amplifying the sensitivity of a galvanometer by means of a thermo- 
relay is described. The beam of light, reflected from the mirror of one 
galvanometer, falls.on a thermojunction, which generates an e.m.f,, the 
latter being indicated by a second galvanometer... The amount of ampli- 
fication depends,on the intensity, of the spot projected on the thermo- 
junction and can be adjusted by regulating the current. through’ the 
galvanometer lamp—it is easy to obtain a magnification of 100 times. 
In this. method the fluctuations of the APH, must, of course, be less than 


pp. 631-637, Sept., .1925.)— description is given ‘of two types of piezo- 


electric oscillograph, viz, the single-strip atid double-strip, using quartz 
and . Rochelle salt as the piezoelectric crystals. In the’ single-strip 
type a. yoltage is applied to the faces of a strip of crystal (cut in a'certain 

and the extension or contraction of ‘the crystal amplified’ by 
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means of a simple mirror and knife-edge arrangement and finally recorded 
on a photographic film. The dilation of the strip is given by’5 = Alvje, 
where & is the piezoelectric constant of the crystal, / the length of the 
strip, v the applied voltage, and ¢ the thickness of the strip. In the 
double-strip type two strips are cemented together face to face in 
opposition piezo-electrically, so that the applied voltage produces extension 
in one and contraction in the other, with the result that the double-strip 
assumes a curved form. The movement of the end is now given by 
§ = 3k/*v/4e2, i.e. proportional to (M/e*). Since J/e can be made fairly large, 
it is evident that the double-strip type may be much more sensitive than 
the single-strip type. Cn the other hand, the natural frequency of the 
single-strip depends on the longitudinal vibrations, and is consequently very 
high, whereas in the double-strip the vibrations are transverse and the 
natural frequency is correspondingly low. Photographs of three oscillo- 
graphs and a number of typical a.c. records are reproduced. The observed 
sensitivities of the oscillographs are found to agree moderately well with 
the calculated values. A. B. W. 


172. Frequency Meter of Long Range. A. Campbell. (Journ. Sci. 
Instruments. 2. pp. 381-384, Sept., 1925.)—The principle and construc- 
tion of the Campbell frequéncy meter are described [see Abstract 1486 
(1925)}... Its. chief advantages are pointed out, e.g. reading by single 
adjustment, the very long smooth-running range (or numerous very open 
short-ranges), the high accuracy and sensitivity, and the practically 
negligible..temperature. coefficient. Tests on the instrument from 
600. -~/sec. to 300-~/sec. show an accuracy of 1 in 1000 at all enn 
A. B. 


ALTERNATING CURRENTS AND MAGNETISM. 


173, Magnetism of the Rare Earths. F. Hund, (Zeits. f. Physik, 33. 
10-11... pp. 855-859, 1925.)—Certain assumptions as to the quantam 
numbers of the electron paths in ions of the rare earths enable the 
magnetic constants to be computed. These assumptions are: (1) A 
singly positive element has only one 6, electron, a doubly ionised one has 
none, and trebly ionised ones have besides the X-layers only 4, electrons ; 
(2) an assumption as to which of the term-multiplets corresponds to the 
deepest layer ; (3) an assumption as to which 7 of the deepest term 
corresponds to the multiplet, and whether direct or inverted. "fs ®D. 


174. Magnetic Properties of Paramagnetic Chlorides at Low Tempera- 
tures. H. R. Woltjer. (K. Akad. Amsterdam, Proc. 28: 6. pp. 536- 
543, 1925. Comm. No. 1738 from the Phys. Lab., Leiden.)—In general 
‘the susceptibility x is connected with the absolute temperature by the 
equation x(T + A) =C. Substances with positive A cannot be cooled 
down to the Curie point ; those with negative A form a different group to 
which nearly all the chlorides belong. The susceptibilities of 
drous CrCl,, CoCl, and NiCl, have been investigated ; for all, down to 
the temperature region of liquid nitrogen, the susceptibility is independent 
of the field strength. . In the temperature region of liquid hydrogen, the 
susceptibility depends on the field strength; that of CrCl, decreasing, 
the others increasing, with increase of field. In this respect CrCl, behaves 
like a ferromagnetic body. [See Abstracts 693 (1913) and 1988 (1923).) 
GEA, 
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175. Magnetisation of Anhydrous Chlorides at Low Temperatures. 
H. R. Woltjer and H. K. Onnes, (K. Akad. Amsterdam, Proc. 28. 6. 
pp. 544-549, 1925.) —The work described in the previous paper is extended 
to an examination of the chlorides of Cr, Co, and Ni im the temperature 
range of liquid helium, where these substances are below their Curie 
points. The results for hydrogen temperatures are confirmed in certain 
respects. ‘CrCl, shows no saturation of spontaneous magnetisation, and 
no hysteresis. NiCl, and CoCl, have magnetisation curves which. are 
first convex to the H-axis and then become linear in high fields. At, 
low temperatures the law connecting magnetisation and field strength 
tends to become independent of the temperature. |... G. E. A; 


176..The Paramagnetism of Odd Molecules. N. Ww. Taylor and 
G..N. Lewis. (Nat. Acad. Sci., Proc. 11. pp, 456-457, Aug., 1925.)— 
According to magneto-chemical theory, the electrons, in a molecule, 
which are paired with one another, produce a diamagnetic effect ;, an, 
unpaired electron produces the phenomenon of paramagnetism. In 
gases and dilute solutions it may be predicted that every substance with © 
an odd number of electrons in the molecule will exhibit paramagnetism. 
Soné has shown that this holds for NO and NO,, the other oxides of 
nitrogen are diamagnetic [Abstract 561 (1923). Chlorine dioxide, when 
dissolved in carbon tetrachloride, is.also paramagnetic with molal 
susceptibility 1310 x 10-®. Paramagnetism has been found for the first 
time in an organic compound in the case of a-naphthyl diphenylmethyl 
dissolved in benzene. Another class with odd molecules is furnished by 
solutions of metals in liquid ammonia. One part of sodium to two of 
ammonia, by weight, is almost magnetically neutral, although the solvent 
is PRACT: Thallium dissolved in mercury is paramagnetic. 

G. E. A: 


177. The Vertical Force Changes during the Sudden Commence- 
ment” of a Magnetic Storm. A. C. Mitchell. (Roy. Soc. Edinburgh, 
Proc, 45. 3. pp. 297-301, 1924-1925.)—Particulars are given of the 
apparatus employed at Eskdalemuir Observatory to measure the changes | 
in the vertical component of the earth’s magnetic field, and photographic 
reproductions show the kind of autographic records obtained. A case is 
examined in detail where a sudden change occurs in the magnetic ele- 
ments, which can be timed accurately to 0-1 min. Various’ factors 
which may bring about or effect these changes are discussed. R. S. R. 


RADIOGRAPHY AND ELECTRO-PHYSIOLOGY., 


| 178. Therapeutic Use of Alternating Current from Power Mains. 
M, de Laroquette. (Arch. d'El. Méclicale, 33. pp. 88-90; Disc., 90. 
Aug.—Sept., 1925. Paper read before the Assoc. fran¢g. pour |’ Avancement 
des Sciences, Grenoble, July, 1925.)—-The author advocates the use of 
industrial alternating current for, the, purpose of electrical treatment. 
He states that the currents can be reduced, by potential reducing arrange- 
ments, to be quite safe, and that the method has advantages of con- 
venience over ‘battery energy sources. His own apparatus is briefly 
described, and the paper largely deals with purely medical questions of 
treatment, In the Discussion, the danger of the use of such commercial 
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CHEMICAL PHYSICS AND ELECTRO-CHEMISTRY. 
rast 
179. The Siatistical Foundation of the Volmer Equation of State for 
Absorbed Bodies and the Concentration Formula. 8S. C. Kar. (Phys. 
Zeits. 26. pp. 615-618, Oct. 3, 1925.)—Adsorption relations are treated 
mathematically by statistical quantum considerations on the basis of 
the assumption that the molecules in the adsorption layer move flatways. 
The results are in agreement with the Volmer relation, or w(Q) — 8) = RT. 
A concentration. formula is derived which differs from that of Volmer, 
but is the same as that of Langmuir, or ¢c = Ky/(1 — »B), where-¢ is the 
reciprocal of the volume of a gramme molecule of the substance as a 
(2M)1/2(3- 
gas, and7 = 1/Q- Kisshown to be Ni where M 
the molecular weight, a the vaporisation or per 
grm. mol., N the Avogadro number, / the Planck constant, moras get 

where R is the gas constant. | J. N.P 


180. Osmotic Pressure of Haemoglobin in the. Absence of Salis, G. S. 
Adair. (Roy. Soc., Proc. 109. pp. 292-300, Oct. 1, 1925.)—-The aggre- 
gation theory rests on the assumption that the preparation used by 
Hiifmer. and Gansser, with which they obtained a large osmotic pressure, 
was very pure, while according to the ionic impurity theory it must 
have contained a high concentration of impurities. In the opinion of 
the author their work is not to be compared with that of Reid, who used 
a stirred osmometer and membranes more permeable by salts than ‘the 
parchment employed by them. The measurement of electrical con- 
ductivity enables a decision to be made as to the purity of the solutions, 
and the author’s measurements. clearly show that the purest preparation 
obtained gave a pressure of 3-2 mm. in accordance with Reid's figures. 
The high pressures corresponding to Hiifner’s value, 10-2, are correlated 
with high conductivities, so that it is probable that his results were due 
to undialysed acid or base. The connection between osmotic pressure 
and the hydrogen-ion concentration, pH, of the dialysate (initially pure 
water) was studied, and the minimum osmotic pressure occurred at the 
iso-electric point, as.in,Loeb’s work... The pressure at this point is only 
2-4, very much smaller than :Hiifner’s pressure of 10-2, corresponding 
to pH = 5-5, at which concentration it is quite certain that acid would 
be bound. It is shown that the molecular weight of hemoglobin is about 
four times the equivalent. 


181. Two New Elements Masurium 
duane techn. Physik, 6. 9. pp. 464-465, 1925.)—V. M. Goldschmidt in 
1923 and 1924 published the results of investigations on the distribution 
of the elements inthe earth, according to whether they are lithophil 
(belonging to the silicate envelope of the earth), chalcophil (to the sul- 
phide layer), or siderophil (to the iron centre of the earth). \\Manganese 
is chiefly lithophil and slightly chaleophil. Goldschmidt concluded that 
the then unknown homologues of manganese, 743 and Z75, must be sidero- 


phil, and might be expected in the ores of the platinum metals in 
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extremely minute quantities. ‘Both elements greatly resemble chromium 
chemically; which: made the concentration possible. The amounts found 
agree with the Harkins law; the higher oxides are volatile, as pre- 
dicted); probable melting-points are Z43 about. 2300°C. Z75) about 
3300°C. abs: Special X-ray apparatus was necessary to resolve, and 

Wee ted H. N.A, 


182,. The ‘Chemisiry of Solids. “C. Deseh.’ (Natiire: 116. pp. 610- 
ee Oct. 24, 1925. Chem. News, 131. pp. 168-174, Sept. 11; 1832186; 
Sept. 18; 201-204, Sept. 25; 217-220, Oct. 2; 234-287, Oct. 9 and . 
pp. 250-251, Oct. 16,1925. Address delivered to the British Assoc., 
Southampton, Aug., 1925.)+-A review is given of the known relations 
between chemical reactions with solids and crystalline structure and the 
influence of space lattice. The factors determining sintering and crystal 
growth are discussed and the part’played by minute particles of impurities 
in etching. Reference is made to the phenomenon of the interdiffusion 
of metals and the characteristic properties of single crystals... J. NP. 


~ 183, Solubility Relations of Isomeric Organic Compounds. Part it. 
Mutual Solubility of the Three Dinitrobenzenes. D. H. Andrews. (J. 
Phys, Chem. 29. pp. 1041-1047, Sept., 1925.)—The paper forms a com- 
bination ofthe work outlined in a previous paper. Complete data on 
the mutual solubility of the dinitrobenzenes, as derived from observa- 
tions of freezing temperatures, are given and compared with results 
calculated from, calorimetric data by means of the law of ideal solution. 
(See also Abstract 2169 (1925). 


(Accad. Lincei, Atti, 2. pp. 120-124, Aug., 1925. )--The following solutions 
were cryoscopically investigated: (1) Acetylene in benzol, dimethyl- 
aniline, aniline, nitrobenzol, cyclohexane ; (2) nitrogen and nitrous oxide 
in water, benzol, bromoform, nitrobenzol, cyclohexane; (3) helium in 
acetic acid, formic acid, nitrobenzol, bromoform, cyclohexane ; (4) car- 
bonic oxide in nitrobenzol, bromoform, benzol. A Beckmann. cryoscope 
was used, to which a small glass tube was fixed laterally at the bottom 
so as to produce an ebullition of gas in the liquid. The cryoscopic test- 
- tube was hermetically sealed and the liquid agitated by means of an 
electromagnet with a’ metronomic interrupter. By an arbitrary scale 
thermometer divided into hundredths of a degree it was possible to read 
to two-thousandths of a degree. The freezing-point of the pure solvent. 
was determined, at least three identical readings being obtained. The 
stream of gas, purified and dried, was then introduced and, the liquid 
being gradually cooled, the freezing-point of the solution was determined, 
three readings being taken either constant or agreeing within one hundredth 
of a degree. The lowest freezing-point obtained is that of the saturated 
solution of the gas at the pressure and temperature of the experiment 
The cryoscopic lowering thus determined enables the solubility of the gas. 
to. be calculated. 
the original paper should be consulted. pq E. F.. 


The Theory of Interionic Attraction in Strong Electrolytes. R. 

Pike G. Nonhebel. (Phil. Mag. 50. pp. 723+728, Oct., 1925.) 
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Abstracts 1070 (1912) and 1753 (1913)} and by Debye and Hiickel [see 
Abstract 2328 (1923)} for the interionic attraction effect for uni-uni- 
valent solutes, with regard to the observed depression of freezing-point, 
shows that Milner’s theory is at least as good as Debye’s; without the 
aid of an adjustable constant. The actual curve is represented, for 
hydrochloric acid and thallous chloride respectively, by 7 = 0-30C# and 
j = 0-305Ct, which lies half-way between the two theoretical curves. 
theories. B. W.C. 


186. Effect of Reduced Pressure on Rate of Corrosion of Amalgamated 
Zinc in Acid and in Alkali Solutions. E. W. Greene and O. P. Watts. 
(Am. Electrochem. Soc., Trans. 46. pp. 331-337, 1924.)—The relative 
tates of corrosion of amalgamatéd Zn in 2N sulphuric acid under 10 cm. 
Hg pressure and at atmospheric pressure are determined, O being in some 
experiments previously expelled by boiling and prevented from access to 
acid by a covering of oil. Similar series of experiments are carried out 
with N sodium hydroxide solution acting on amalgamated Zn and with 
N acetic acid acting on pure sheet Pb—all at atmospheric temperatures. 
A definite acceleration of the corrosion of amalgamated Zn in sulphuric 


acid by a vacuum occurs both with and without the presence of air. In 


sodium hydroxide a vacuum retards the corrosion of amalgamated Zn, 
the retardation being greater with air present. In’ acetic ‘acid lead 
corrodes more slowly in a vacuum, the retardation being greatest with 
the exclusion of air. In the Discussion, C. G. Fink cites a number of 
examples of the effects of air on corrosion and refers ‘to the difficulty of 
obtaining concordant results. : 


987. Relation between Tarnishing and Corrosion. U. R. Evans. 
(Am. Electrochem. Soc., Trans. 46. pp. 247-272 ; Disc., 273-282, 1924.)— 
Iron and zinc are unattacked by dry sulphur dioxide, but a very small 
proportion of water vapour is sufficient to cause action to proceed apace. 
The surface of iron attacked in this way is dark, but is covered by tiny 


_ bright circles with a central dark spot, apparently a pit; the interior of 


the pit is probably anodic and the circular patch around probably owes 
its brightness to kathodic protection.’ When exposed to hydrogen sul- 
phide in absence of liquid water, copper assumes a series of interference 
tints, suggesting the direct formation in situ of a sulphide film in optical 
contact with the metal. Moisture in very small amount merely stimu- 
lates this action, but a film of liquid water, even though very thin and 
scarcely visible, causes a change of another type, vielding a less compact 
and often non-adherent layer of black. or brown sulphide. The zonal 
phenomena observed in drops of hydrogen sulphide solution placed on 
a copper surface resemble those produced by drops of salt water on iron 
or copper, and suggest electrochemical action connected ‘with differential 
aeration. Electric: currents generated between two copper electrodes 
immersed in hydrogen sulphide solution subjected to differential aeration 
can actually be demonstrated. The blackening of wet copper by hydrogen 
sulphide tends to follow the grooves: left by emery ue the places 
least accessible to-oxygen. Thon. P. 


188. Depolymerisation of Cellulose. Heuser.  (Zeits. Elektro- 


chem. $1. pp: 498-502, Sept., 1925. Paper read before the Deut. Bunsen 
-Gesell., Darmstadt, May, 1925,)—Cellulose is to 
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merised ( (CgH 1905)», and the: smaller viscosities and strengths of. ons 
cellulose solutions are assumed to. indicate» 
author studies the methylation products of cellulose which are som 
in cold water when containing from 2 to 2- 5 molecules of methoxyl per 
CgHy9O,- All these derivatives become insoluble in water when they 
solutions are heated, and soluble again on cooling (temperatures of hydra~ 
tion). The more intense the reactions of the preparation of these deri- 
vatives, the higher are these temperatures, especially the latter. As:the 
hydration temperatures of various derivatives decreased from 350° down 
to 200°, the molecular weights of the derivatives decreased from 6000 
or 8000 down to 900, and the degree of depolymerisation—the quotient 
of this weight by the molecular weight of. dimethylglucosane, 
from 30. or 40 to 4. Thus the solubility 
decreases aS the molecular weight increases, and these observations run 
parallel to those which Staudinger and Liithy made when polymerising 
oxymethylene. The conclusion is that the cellulose molecule is: really 
highly complex. During the Discussion these views were supported by 
Berl and Staudinger, who ascribed the assumptions of Hess, Karrer 
and Herzog of a simpler cellulose molecule to a ee ae oe of the 
Réntgen diagrams. H. B. 
189. The Surface ansiention of Sodium. Oleate wn of Colloidal 
Sulphur.. J. M. Johlin.. (J. Phys. Chem. 29. pp. 1129-1139, Sept., 
1925.)—-The surface tension of sodium oleate solutions of 1-0'to 0-0001 % 
concentration is measured by the capillary rise method at a temperature 
of 25°C. With the stronger solutions, a rapid fall of surface tension 
_ with time occurs in agreement with the equation ¢ = a/f... With decreas- 
ing concentration the initial values of surface tension, taken ten seconds 
after the formation of an interface, become higher and the results arerepro- 
ducible with less consistency. Alkali added to 0-1 % solutions is found 
to cause a decreasing irregularity as the amount of alkali is increased 
until the change with time fluctuates periodically up and down, Alkali 
is found to cause a decreased tendency to foam. The more dilute solu- 
tions, where there is an initial period of inactivity, do not foam at all 
even when no alkali is added. This supports the view that for a stable 
foam to exist there should be an immediate and rapid decrease in the 
surface tension after the formation of the interface. Measurements made 
with a freshly prepared solution of silicic acid also show a change with 
time which deviates considerably from the relation in the above equation. 
It appears probable that the change of surface tension with time im’a 
regular manner according to the given equation only takes place in the 
case of colloidal solutions in which the solute is highly dispersed in a. 
manner similar to that of true solutions. Measurements with colloidal 
sulphur solutions show that when in presence of a ‘highly acid solution, 
the surface tension changes with time according to the given equation, 
while no other inorganic colloid is found to behave similarly. The 
phenomena may be due to the presence of pentathionic acid: Sols from 
which the acid ‘has been removed by dialysis show an initial period of 
inactivity over an interval of.one to three minutes followed by a rapid 
fall to a stationary value. On disturbing the interface the surface tension 
rises to its initial value. A summary is given of the results of earlier 
measurements on organic colloids which follow the relation given by the 
above equation. [See Abstract 1083 (1917).} Doe 
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190. Influence of some Stable Colloids on the Flocculation of Sols and 
Satieaniabls A. Boutaric and (Miss) G. Perreau. (Comptes Rendus, 
181. pp. 611~513,,Oct. 19, 1925.)—The present study concerns the action 
of ‘the protective colloids on sols or suspensions whose particles Jike, 
those of;'metals, are charged electronegatively. The effects observed 
are'vefy complex. In the majority of cases,.additions of small quantities 
of a stable colloid render the sol more sensitive to the action of electro- 
but-if the»amount of colloid be increased theinstability produced 

is weakened and finally annulled. Quantities, therefore, above a certain 
limit exercise protective action, although large amounts:may bring about 
flocculation. The addition of colloid may thus prodtte the three con- 
secutive effects:of instability, protection, and coagulation. Exact data 
are given for the influence of gum arabic on the flocculation of arsenic 
sulphide sols by potassium chloride. A qualitative study is then 
described of the influence of gum arabic, gelatine; albumen, casein, and 
on the uration of flocculation for a given amount 

191, The Light. in. the Theory of Chemical 
Reactivity. S.C. Roy. (Zeits. f. Physik, 34. 5+7. pp. 499-509, 1925.)— 
In this paper the radiation theory of chemical reactions is discussed 
from the standpoint of the hypothesis of light quanta. The velocity of 
the process AB++ A 4+ B. is determined by the frequency of the impacts 
of quantmolecules, whereas the velocity’ of the reversed process, 
A + B— AB, is conditioned by the frequency of the impact of A and B. 
The section of the active sphere of the quantmolecule is shown to be 
inversely proportional to the square of the moment of the light quanta, 
while the impact surfaces ‘at the meeting to the reunion of A and B are 
inversely proportional to the square of the relative impact moment. 
Based on this hypothesis, expressions are derived for the velocity con- 
stants of these opposed processes. The calculations are then extended 
to reactions wherein previous activation of the molecules has occurred. 
Thermal ionisation of gases and glow electric emission of electrons from 


192. Two New Elements of the Manganese Group. Noddack, 
Ida Tacke and O. Berg. (Preuss. Akad. Wiss. Berlin, Ber. 19. pp..400- 
409,, 1925.)—-From. the frequency relationships of the chemical elements 
im. the. earth's crust; it is estimated that the ekamanganese portion 
amounts to between 10- and 10-} of the crust. Various chemical and 
physical properties. of ekamanganese are deduced from those of the 
neighbouring elements. The distribution of other elements indicates 
that these missing elements of the manganese group should occur in 
platinum ores and in the mineral earths, and examination of platinum 
ores has resulted in the isolation of a volatile oxide, which appears to 
be the highest oxide of the element of atomic number 75 (atomic: weight 
187-188). Columbite contains this element and also that of atomic 
number 43, and from this mineral a product: containing about 5 %. of 
the former and about 0-5 % of the: latter was separated. The X-ray 
Spectrum .of element .43 contains the lines: Ka, 0-672; Ka, 0675, and 
7 0 601; and that of element 75 the lines: LB, 1-2048, LB, 1-216, 
$2852), Lay 12-4299, and La, 1-4407 A.. 
position and in relative intensity with the expected 
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1193. Optical Tnvestigations on Sulphurous Acid and its Alkali, Salts; 
especially Potassium and Ammonium Pyrosulphites: R. Dietzel and 
S. Galanos. (Zeits. Elektrochem. 31. pp. 466-473; Disc., 473-474, 
Sept., 1926: «Paper read before the Deut. Bunsen Gesell.,. Darmstadt, 
May, 1925.)—Measurements of absorption spectra show that solutions of 
sulphurous acid contain mainly unaltered sulphur ‘dioxide and its 
hydrate (SO, . . OH,) and only small proportions of sulphurous acid 
(H,SO,) or its ions. The characteristic selective absorption of aqueous 
solutions is due essentially to SO, and SO, OHy; 


HSO, and SO, exhibit little or no absorptive power. Alcoholic 
R phur dioxide solutions effect an appreciably greater absorption’ than 
aqueous solutions, this being regarded as due to the formation ofa sulphur 
dioxide “alcohdlate. In aqueous alkali bisulphite solutions equilibria 
similar to those of sulphur dioxide solutions must be assumed: The 
same is the case with alkali pyrosulphite solutions, since these exhibit 
characteristic of the S,05 ion but yield spectra 

those of sulphurt dioxide Solutions. In course of time, and u 
the action of light, the absorption of light by pyrosulphite and bisul- 
phite solutions undergoes increase and displacement towards the region 
of. longer wave-lengths. This time phenomenon depends on~ photo- 


oxydation of the HSO; ions, leading to the fotmation of neutral sulphate, 
acid (H,SO;) and sulphur (SO, . 


H rogen at High Temperatures. HH. Alterthum and F. Koref. 

ts. Elektrochem. 31. pp. 508-511, Sept., 1925.)—Wohler’s calcula- 
tions on the equilibrium between tungsten and oxygen [Abstract 2535 
(1923)} "and between tungsten and hydrogen do not take into account 
the volatilisation of the oxides of tungsten at high temperatures. By 
means of v. Wartenberg’s modification of Trouton’s law, the heats of 
vaporisation of WO,, W,0, and WO, are calculated to be 48,860, 43,360, 
and 40,640 cals., the respective boiling-points being 2000°, 1800°, and 
1700° abs. Thus, for the gaseous oxides the equations of Delépine and 
Hallopeau [Abstract 230 (1900)] become: W + O, = WO, + 82-6 cal. ; 
4WO, + O, = 2W,0, + 237 cal.; 2W,O; + O, = 4WO, + 56-7 cal. 
From ‘these equations it is shown that, at very low pressures in the 
gaseous phase in equilibrium with oxygen over tungsten practically 
only WO, and’ WO, are present, the W,O, and oxygen having almost 
entirely disappeared ; at higher total pressures other relationships hold. 
In gas-filled lamps the behaviour of tungsten filaments varies according 
as traces of oxygen or of hydrogen are present. Around the glowing 
filament saturation pressures of the oxides and hence the ponding 
equilibria may become established. Owing to the unavoidable differenccs 
of temperature at different parts of the filament, the latter is unevenly 
attacked. Hydrogen acts most readily on the hotter portions, at which 
the disintegration is more rapid than by vaporisation alone. This pro- 
cess raises the temperature and so accelerates the disintegration, and 
results also in deposition of tungsten on cooler parts of the filament. 
On the other hand, oxygen has a greater affinity for tungsten at the lower 
temperatures and: hence attacks the cooler portions of the filament the 
more strorgly.| When the gaseous oxides thus formed come:into contact 
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tungsten. Since this process retards itself, 
195. Reactions Hydrogen Excited. Mercury Atoms. 
H. S. Taylor and A. L. Marshall. (J. Phys. Chem. 29. pp. 1140-1147, 
Sept., 1925.)}—~Atomic hydrogeti was shown to be produced, when 
resonance ‘radiations absorbed: by mercury vapour from the light of a 
cooled mercury’ vapour arc were transferred to hydrogen present in the 
illuminated system. Ethylene, carbon monoxide, oxygen and nitrous 
oxide were shown to react at room-temperatures with hydrogen atoms 
produced by collisions of molecular hydrogen with mercury atoms excited 
by ‘illumination with the resonance line, A = 2537-6 A. of the merc 

arc. The velocities of the reactions measured are 100-40,000 ti 

more rapid than in previous studies of the same type. The reactions 
studied form additional examples of photosensitisation with mercury 


atoms as sensitiser. Formaldehyde is formed by the inteterton g 


hydrogen and carbon monoxide at room-temperature. ee ~ 


196. Oxidation and Reduction. H. P. Cady and R. Taft. (J. Phys. 
Chem. 29. pp. 1057-1074, Sept., 1925.)—The objections which have yes 
advanced against the conception that oxygen and hydrogen are actually 
formed during oxidation-reduction actions are discussed, and it is shown 
experimentally that oxidation is possible in absence of oxygen and reduc- 
tion in absence of hydrogen. The solubility of a number of substances 
in phosphoric oxychloride is indicated, and the behaviour of solutions in 


197, Experiments on the Chemical Activity of Helium. E.H, mscuue. 
(Roy. Soc., Proc. 109. pp. 198-205, Sept., 1925.)—Although chemically 
inert under ordinary conditions, evidence is discussed showing that 
helium may be chemically active. Experiments are recorded wherein an 
intense electronic discharge from a tungsten filament took place in helium 
at low pressures. A distinct and stable compound WHe, is believed to 
exist. The experimental apparatus and mode of procedure are detailed. 
In the results it was found that the relations between the loss in weight 
of the filament and the amount of helium that disappeared, obtained with 
leads. of copper,;-nickel, tungsten and aluminium, gave the atomic ratio 
1: 2, but it was found that the tungsten could be increased by having a large 
quantity of mercury present. The proportion of tungsten, however, 
was never less than WHe,. The action of 20% nitric.acid, potassium 
hydroxide, and of heat was investigated, and resulted in the evolution of 
helium. various factors influencing the reaction, e.g. voltage, current, 
pressure, metallic leads, and the presence of mercury vapour have 
all been investigated and the results recorded. It is also shown that 
helium unites with vapours of mercury, iodine, phosphorus and sulphur 
to form compounds only stable at low temperatures, as, for example, 
mercury and iodine (— 70°C.) and phosphorus and sulphur (— 125° C.). 
The experimental observations are duly recorded. 3 S.G. B. 


nating Electric Fields. Part I: M. Crespi and R. W. Lunt. (Chem. 
Soc., J. 127. pp. 2052-2057, Sept., 1925.)—Specially purified CO is sub- 
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61 
jected, under a wide range of pressures: (80 to 760 mm. Hg:), to alter- 
nating electric fields of frequency 250 and voltages. between 2000, 
10,000. The formation and properties of a solid oxide of 
viously noted by Brodie and by Berthelot are confirmed, addi 
the substance is found to be highly hygroscopic. adnan ig I 
one volume of CO, with twelve volumes of CO. The composition of 
over the range examined, and solely dependent on the gas pressure, the 


©. Griffith and A, 
McKeown. (Chem. Soc., J. 127. pp. 2086-2096, Sept., 1925.)—-Measure- 


oxygen mixtures, at pressures between 300 and 1000 mm,, the bimole- 
cular coefficient & (expressed in the units litres/moles-minutes) is given by 
k = 11,500 + (360 + P), where P is the pressure in mm. of the gaseous 
mixture. For mixtures of ozonised oxygen with argon, nitrogen, carbon 
dioxide, or helium, the velocity of de-ozonisation is greater than that 
found for ozonised oxygen, with the same partial pressure of oxygen. 
This positive ‘catalytic ’’ effect, which is greatest for argon and least for 
helium, increases. with increasing partial pressure of added gas. A 
possible mechanism of the reaction is suggested. | T. H. P. 


200. The Swurface-tension Crystal]Saturated Solution. The Concen- 
dvation Cell: Finely divided Salt{Supersaturated Solution] Saturated Solu- 
tion{Large Crystals. L. Soep. (Phil. Mag. 50. pp. 675-680, Oct., 
1925.)—-The solubility of a crystal.is within certain limits a function of 
the size of the crystal, and. therefore the arrangement—very small 
crystals/supersaturated solution/weaker saturated solution/large crystals 
—will form a concentration cell, as observed by Sauer with two calomel 
electrodes \see Abstract 1224 (1904)]. From thermodynamical considera- 
tions an expression is derived connecting the.surface tension at the 
interface crystal/saturated solution, the molecular heat of solution, and 
the work done in from to saturated 


201. Electrometric Studies of the of Hydroxides. Paris I, 
Il, Ill and IV. H.T.S. Britton. (Chem, Soc., J, 127. pp. 2110-2159, 
Sept., 1925.)—-The. precipitation of hydroxides, ‘by the interaction of 
sodium hydrate and solutions of magnesium, bivalent manganese, iron, 
cobalt, nickel, thorium, aluminium, beryllium, zinc, chromium, stannous 
tin, zirconium, was studied by means of the hydrogen electrode. The 
prevention of the precipitation of the hydroxides of manganese and 
magnesium by ammonium salts was shown to be due to the incapacity 
of ammonia to produce, hydrogen-ion concentrations which are less than 
those necessary for the precipitation of the hydroxides, New light was 
thrown on the nature of the characteristic soluble basic salt solutions of 
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ment of the velocity of the thermal reaction 20, -> 30, at 100° in glass y 
tubes, both in presence and in absence of sulphuric acid, show that. the g 
a 


was found to be aluminium hydroxide. ; Hydrogen electrode titrations of 
several tare earth salts were carried out with, sodium hydroxide. The 
order of precipitation was found to be) samarium, yttrium, neodymium, 
preseodymium, . tervalent cerium and lanthanum: The. precipitate 
formed in each titration;is basic. The oxygen electrode, was used to 
follow the reaction between sodium hydroxide and salt solutions of certain 
metals, the hydrogen electrode being inapplicable.. Basic precipitates, 
probably containing definite basic salts, were obtained from solutions of 
mercuric chloride, copper sulphate, cadmium sulphate, and lead nitrate. 
The precipitate obtained from uranium nitrate solution was the hydroxide 
containing a little nitrate, and not sodium diuranate, as is often stated. 
The twenty-five hydroxides which have been investigated have been 
atranged ‘in the order .of their 
| vee 

202. The Measurement of Single-phase Potentials. E. Baur. 
(Zeits. 31. pp. 5144517, Sept., ean.t. of a cell of 


the Hg aqueous KCI in amy! alcohol! metal chloride in amyl 


alcohol metal chloride in “water, HgCl Hg is given by e=d+g, 
where wo diffusion potential, g = phase boundary potential; since 
the p.d. between an aqueous and a non-aqueous solution of KCl is 
negligible and the calomel electrodes will neutralise one another: The 
diffusion potential may be eliminated by using a bridging solution of an 
electrolyte which has a much higher conductivity than the neighbouring 
solutions, HCl forms a suitable solution. In this way the e.m.f. at 
the phase boundary metal chloride in amyl ‘alcohol/metal chloride in 
water can be determined, and a special form of apparatus is déscribed 
which has been developed and employed for the investigation of CaCl, 
solutions. The results obtained are more accurate than those given b 
203. Electro- H. Bechhold. (Zeits. ‘Elektrochem. 31. 
pp. 496—497., Disc.; 498, Sept., 1925. Paper read before the Deutsch. 
Bunsen Gesell, Darmstadt, May, 1925.)—The separation of crystalloids 
‘and colloids by dialysis is hastened by the use of suitable ultrafilters ; 
made of porous porcelain, in the form of crucibles, dishes, eté. which 
can be used with the filter pump. A further improvement is the com- 
‘bination of ultrafiltration with electrodialysis. Membranes in close con- 
bis the electrodes Were used, and the'electrodés were 3 cm. apart. 
all Of potential of 10 to 40 volts per centimetre was employed, and — 
the Temoval of sodium chloride and cane-sugar from solution, through 
a membrane formed from collodium was studied. A comparison of 
dialysis, ultrafiltration, electrodialysis; eléctro-ultfafiltration and electro- 
osmosis was made, and the results showed that the’ removal of the 
‘crystalloids was much more rapidly effected by electroultrafiltration — 
than by the other methods. The method can be employed with advantage 
for the purification of” serum and gelatine solutions, which otdinarily 
Fequire, weeks for the removal of electrolytes. F. B. 
204. A clipity Coefficients and Transport Number of Solutions Hydro- 
gen Chloride in Methyl Alcohol. G. Nonhebel and H. 
50. pp. 729-749, Oct., 1925.)—The results are ‘given of determina. 
of the activity coefficients and transport numbers of solutions of 
VOL. XXIx.—a.—1926. 
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hydrogen! chloride im methyl alcohol by measurements of the electro- 
motive force of the cells H,/HCl in methy! alcoholfAgCl Ag. 

shown that the activity coefficients of hydrogen’ im: the three 
solventswater, methyl and ethyl alcohols—agree fairly well with those 
calculated from Milner’s equation for the interionic electri¢al energy in’a 
solution of a completely dissociated electrolyte, but do not agree with 
the values calculated .from Debye'’s equations. The relation between 
the activities of electrolytes in different solvents is discussed, and a 
method is given for calculating the partial pressure of hydrogen chloride 
over its solutions in one solvent from its vapour-pressure over a second 
and a series of e.m.f, measurements in both 


205. Potential of Fluorine, from Dalernsinations of the Decomposition 
Potentials of Molten Fiuorides. B. Neumann and Richter.) (Zeits. 
Elektrochem. 31. pp. 481-488, Sept., 1925. Paper read before. the 
Deut.. Bunsen, Gesell., Darmstadt, May, 1925.)—The decomposition 


potentials and temperature coefficients of fluorides of sodiuthy potassium, — 


lithium, calcium, strontium, barium, magnesium, -beryllium and :alu- 
minium were determined. Carbon electrodes. were employed, and! they 
were protected by a mixture of anhydrous fluoride from the action of the 
liberated fuses. It was found that comparatively small wastage of the elec- 
trodes took place during the measurements. The results of all the measure- 
ments from twenty-four different series gave the value of 1-923 + 0-01 
volts as the potential of fluorine. Further measurement of the potential 
of hydrogen and fluorine gave the value 1-928 volts, which is in good 
agreement with the value found from the oot eee of the © 
fused fluorides. » F. J. B. 


206. Production, of Ghromates from Ferro-chromium Anodes. .Mi. de 
K. Thompson. (Am. Electrochem. Soc., Trans. 46, pp. 51+65, 1924.) 
These experiments were by Y. C. Hsu, R. R. Ridgway, C. A. Norton 
and G. G. Kearful. The production of sodium chrorhate from ferro- 
chromium anodes under different conditions of current density, tempera- 
ture, concentration of hydrate solution and chromium content of’ the 
anode was studied in detail. Three different. lots of ferro-chromium 
were used containing 70:4%, 68 % and 78-75% respectively. '»They 
were made into anodes by casting: into plates 12 x 4 x } to 1 cm.) by 
breaking into 15.cm. pieces and using them opposite to an iron plate as 
kathode; or by casting into rods 1+5 x5 x 15°5:cm. Iron rods were 
cast in to form electrical connections: It. was found that, temperature 
had little or no effect upon the current efficiency. A minimum of current 
efficiency: was found for a concentration of 5:% sodium hydroxide: No 
chromium: was found in the anode mud»: Owing to the cost of «ferro- 
chromium and of sodium chromate and: bichromate, the process was not 
commercially possible. F. J. B. 


207. Insoluble Anodes for Electrolysis of Brine. The Lead-Silver 
Series. C. G. Fink and L.C. Pan. (Am. Electrochem. Soc., Trans. 46. 
pp. 349-355; Disc., 355-357, 1924.)—Lead-silver alloys resist anodic 
corrosion in brine much better than either metal alone, the best alloy 
in this respect containing about 60 to 80 % of silver. The corrosion loss 
curve is similar to the voltage curve and is related to the fusion curve. 
The anodic corrosion of lead-silver alloys gives rise to a film, consisting 
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largely of oxides instead of chlorides, over the anode surface. The extent 
of corrosion is determined primarily by the physical nature of this film, 
which appears to catalyse the formation of gaseous chlorine. The loss 
by corrosion diminishes gradually while the film is being formed and 
subsequently becomes practically constant. T. H. P. 


208. The Passivity of Nickel. F. Eisenkolb. (Zeits. Elektrochem. 
31. pp. 503-507, Sept., 1925.)—Adopting the arrangement of Steinherz 
{Abstract 2355 (1924)], the author determines the inversion point, at 
which passivity becomes noticeable, by plotting the current against the 
potential. The electrodes are a rod of pure nickel, or a nickel foil, both 
covered with shellac so that only the flat end of the rod or one foil face 
is exposed to the electrolyte. The curves obtained in sulphuric acid of 
concentrations 0-01 to 5N are all of the shape of the letter N, the curve 
rising steeply to the inversion point at 0-337 volt, descending as the 
potential is raised to a minimum near 1-2 volts, and then rising. once 
more. Similar curves with almost the same inversion potential are 
obtained in other oxygen acids (nitric, phosphoric, oxalic, citric, and also 
H,SiF,); the concentration does not affect the character of the curve. 
The case is different in the halogen acids in which nickel and iron may 
also turn passive, as W. J. Miiller [Abstract 3098 (1924)] had shown. In 
normal HCl the nickel curve is still of the same character, but the 
inversions are less distinct ; in weaker acids the inversions and passivity 
vanish. Rotation of the electrode had no influence in the case of the 
_ Sulphuric acid, but ‘suppressed all passivity in hydrochloric acid. 
Mixtures of electrolytes were also tried. There was no indication of 
any change in valency accompanying the inversion. H. B. 


| 209. Hardness of Electro-deposited Metals. R. H. Greaves. (Engi- 
neer (The Metallurgist), 140. pp. 141-143, Sept. 25, 1926.)—Considers 
the question of the variations in hardness of electro-deposited metals 
with references to published work on this subject. Concludes that, in 
order to. account for the structure, the hardness and the internal stress 
of electro-deposited metals, it must be assumed that for some reason— 
probably associated with the influence of the electrical field surrounding 
the kathode—the atoms of the deposited metal do not immediately take 
up their final position in the crystal lattice of the deposit. As the deposit 
is built up successive layers cease to be under the influence of the external 
electric field. The lattice is left in a state of strain, accompanied by 
elastic limit. A greater strain than this 
the lattice will not support ; hence slip occurs. Part of the strain thus 
becomes permanent and part remains as elastic distortion of the aoe 
the former producing a condition of strain-hardening resembling that of 
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